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PREFACE 

The  need  for  the  publication  of  a  work  on  Philippine  Am- 
phibia and  turtles  has  been  felt  for  a  long  time.  Boulenger's 
work,*  published  in  1882,  contains  descriptions  of  but  a  small 
part  of  the  amphibian  fauna  known  at  present.  The  authentic 
data  of  Boettger's  f  and  Casto  de  Elera's  J  lists  are  largely 
drawn  from  Boulenger's  work.  Kecent  literjature  on  the  group 
is  widely  scattered  among  various  publications.  Recent  lists  of 
Philippine  turtles  are  very  untrustworthy. 

The  present  work  is  based  largely  on  my  private  collection 
of  amphibians  and  turtles  made  in  the  Philippines  from  1912 
to  1916,  and  upon  the  collection  in  the  Bureau  of  Science,  made 
since  American  occupation.  In  order  that  it  may  serve  in  a 
measure  as  an  introduction  to  the  study  of  these  groups  I  have 
included  a  few  general  facts  concerning  them. 

The  treatment  of  species  is  similar  to  that  followed  by  other 
authors ;  namely,  synonymy,  description  of  species,  color,  meas- 
urements, variations,  and  remarks.  The  synonymies  are  far 
from  complete  and  refer  mainly  to  Philippine  specimens. 
*  Descriptions  for  the  most  part  have  been  drawn  from  material 
collected  and  examined  by  myself.  Where  specimens  have  not 
been  available,  I  have  included  the  original  description  or  a 
translation  of  it.  In  the  definition  of  larger  groups  Boulenger 
has  been  drawn  upon  largely.  Usually,  however,  quotations 
have  been  credited  directly  to  the  authors. 

The  colors  given  are  those  of  living  speciiM^l^unless  other- 
wise noted;  and  under  remarks  are  given  h^ts,  habitats,  and 
distribution  of  the  various  species.  m 

Some  of  the  drawings  have  been  cop^  from  the  works  of 
other  authors. 

Edward  H.  Taylor. 

Manila,  P.  I.,  September  1, 1918. 

*  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.,  2d  ed.   (1882).     London. 
tBoettger,  Ber.  Senck.  Nat.  Ges.    (1882)    91-134. 
iCastb  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)   445-453. 
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Plate  1 

Fig.  1.  Oxyglossus  Isevis  Gunther.     After   Giinther,   Cat.   Batr.   Sal.   Brit. 
Mus.  (1858),  pi.  1,  fig.  A. 

2.  Rana   erythrasa    (Schlegel).     Photograph    of   a    preserved    Negros 

specimen,  E.  H.  Taylor  collection;  reduced. 

3.  Philautus  leitensis  (Boulenger).     Photograph  of  a  preserved  speci- 

men, No.  B38,  Bureau  of  Science  collection;  about  natural  size. 

4.  Rana  moellendorffi  Boettger.     Photograph  of  a  preserved  Palawan 

specimen.  Bureau  of   Science  collection;   about  natural  size. 

5.  Rana  moodiei  Taylor.     Photograph  of  the  preserved  type  specimen ; 

reduced. 

Plate  2 

Fig.  1.  Rana  leytensis    Boettger.     Photograph    of    a   preserved    specimen; 
somewhat  reduced. 

2.  Rana  magna  Stejneger.     Photograph  of  a«  preserved  Polillo  speci- 

men; greatly  reduced. 

3.  Rana  vittigera  Wiegmann.     Photograph  of  a  freshly  killed  speci- 

men; greatly  reduced. 

4.  Polyvedates  leucomystax    (Gravenhorst).     Photograph  of  a  newly 

killed  specimen;  natural  size. 

Plate  3 

Fig.  1.  Cornufer  laticeps  Taylor.     Drawing  of  the  type;  slightly  reduced. 

2.  Philautus  hazelse  Taylor.     Drawing  of  the  type;  natural  size. 

3.  Chaperina  beyeri  Taylor.     Drawing  of  the  type;  natural  size. 

4.  Rana  parva  Taylor.     Drawing  of  the  type;  natural  size. 

5.  Philautus  montanus  Taylor.     Drawing  of  the  type;   natural  size. 

Plate  4 

Fig.  1.  Polypedates  pardalis  (Gunther).     Photograph  of  the  type  of  Rha- 
cophorus  rizali  Boettger. 

2.  Staurois  natator  (Gunther).     2a,  mouth.     After  Gunther,  Cat.  Batr. 

Sal.  Brit.  Mus.   (1858),  pi.  4,  fig.  C. 

3.  Cornufer  corrugatus  (Dumeril).     3a,  mouth;  36,  foot.     After  Giin- 

ther, Cat.  Batr.  Sal.  Brit.  Mus.  (1858),  pi.  8,  fig.  3  (Platymantis 
plicifera) . 

*  Photographs  of  preserved  specimens  of  frogs  and  toads  are  not  satis- 
factory for  showing  the  characters  of  the  digits,  because  these  parts  dry 
and  shrink  rapidly  when  e^cposed  to  ttie  air,  as  is  necessary  in  photograph- 
ing them.  lb(    {-^  — >  • 
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4.  Rana  mearnai  Stejneger.     Photograph  of  a  preserved  Negros  speci- 

men; much  reduced. 

5.  Rana  similia  (Giinther).     Photograph  of  a  preserved  Luzon  speci- 

men; somewhat  reduced. 

Plate  5 

Fig.  1.  Rana  glamdulosa  Boulenger.     la,   mouth;    16,   underside  of   head, 
showing  arm  glands.    After  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus. 
ed.  2   (1882),  pi.  7. 
2.  Rana  sanguinea  Boettger.     Photograph  of  a  preserved  Busuanga 
specimen;  somewhat  reduced. 

Plate  6 

Fig.  1.  Rana   everetti   Boulenger.     la,    side   of   head;    16,   mouth.     After 
Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882),  plate. 
2.  Polypedates  pardalis  (Giinther).     2a,  mouth.     After  Giinther,  Cat. 
Batr.  Sal.  Brit.  Mus.   (1858),  pi.  6,  fig.  D. 

Plate  7 

Fig.  1.  Hazelia  spinosa  Taylor.     Drawing  of  the  type;   natural  size. 

2.  Rana  grandocula  Taylor.     2a,  side  of  head.     Drawing  of  the  type; 

natural  size. 

3.  Nectophryne    lighti   Taylor.     3a,    side    of   head.     Drawing   of   the 

type;   X  4. 

Plate  8 

Fig.  1.  Comufer  guentheri  Boulenger.     la,  mouth.     After  Boulenger,  Cat. 
Batr.  Sal.  Brit.  Mus.  ed.  2  (1882),  pi.  11,  fig.  3. 

2.  Polypedates  appendiculatus  (Giinther).     2a,  foot;  26,  mouth.     After 

Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  ,(1882),  pi.  8,  fig.  4 

3.  Comufer  meyeri  (Giinther).     After  Boulenger,  Cat.  Batr.  Sal.  Brit. 

Mus.  ed.  2  (1882),  pi.  11,  fig.  4. 

4.  Megalophrys  hasselti  (Tschudi).     4a,  side  of  head.     After  Boulen- 

ger, Proc.  Zool.  Soc.  London   (1898)   plate. 

Plate  9 

Fig.  1.  Kaloula  conjuncta  (Peters).     Photograph  of  a  preserved  Mindanao 
specimen;  somewhat  reduced. 

2.  Kalophrynus  stellatus  Stejneger.     Photograph  of  a  preserved  speci- 

men; natural  size. 

3.  Chaperina  viaaya  Taylor.     Photograph  of  the  type,  enlarged. 

4.  Kaloula  picta  (Bibron).     Photograph  of  a  preserved  specimen;  nat- 

ural size. 

5.  Bufo  philippinicus  Boulenger.     Photograph  of  a   preserved   speci- 

men; somewhat  reduced. 

Plate  10 

Fig.  1.  Megalophrys  stejnegeri  Taylor.     Drawing  of  the  type;  natural  size, 
la,  side  of  head. 
2.  Megalophrys  ligayse  Taylor.     Drawing  of  the  type;   natural   size. 
2a,  side  of  head. 
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Fig.  1.  Cyclemys  amboinensis  (Daudin) ;  a  medium-sized  specimen,  showing 
serrations  on  posterior  part  of  carapace. 

2.  Cyclemys  amboinensis  (Daudin) ;  an  old  specimen,  without  serrations 

and  with  differently  shaped  carapace. 
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AMPHIBIANS  AND  TURTLES  OF  THE 
PHILIPPINE  ISLANDS 

By  Edward  H.  Taylor 
PHILIPPINE  AMPHIBIANS 

INTRODUCTION 

The  Philippines  are  rich  in  species  of  Amphibia,  no  less  than 
sixty-six  being  treated  in  this  work,  which  are,  probably,  not 
more  than  one-half  of  the  species  that  exist  in  the  Islands. 
Borneo  has  about  80  known  species ;  New  Guinea,  70 ;  Sumatra, 
42;  Java,  47;  Japan  and  Formosa  together,  about  50. 

No  extensive  collection  of  Amphibia  has  been  made  in  the 
Philippine  Islands,  and  many  of  the  larger  islands  have  not  a 
single  record  for  specimens.  Palawan  and  Mindanao  appear  to 
be  better  known  than  Luzon  or  the  Visayan  or  Suiu  groups. 
Very  meager  collections  have  been  made  in  Samar,  Leyte,  and 
Mindoro,  and  apparently  none  have  been  made  in  Bohol,  Cebu, 
or  Panay. 

LOCAL   NAMES. 

Frogs  and  toads,  with  the  exception  of  a  rare  csecilian  in 
Palawan,  constitute  the  known  Amphibia  of  the  Philippines; 
they  are  known  in  the  Islands  under  the  Spanish  names  rana 
and  sapo,  and  in  the  Philippine  dialects,  under  a  wide  range 
of  generic  names.  The  best  known  are  palacd  (Tagalog),  tala- 
pang  and  cabacab  (Bicol),  panca  (Negros  Visayan),  and  baqui 
(Leyte  Visayan).  Very  few  persons  differentiate  the  various 
species ;  thus,  in  the  Tagalog  dialect  three  names  are  applied  to 
the  various  species;  these  are  palacang-saguing  for  Polypedates 
leucomystax,  palacang-bato  for  Kaloula  picta,  and  palacd  applied 
indiscriminately  to  various  other  species.  The  Visayans  of  Ne- 
gros recognize  only  two  species;  these  are  Rana  moodiei,  known 
under  the  name  of  panca  bubungan,  and  Rana  erythrsea,  known 
as  panca-manwit  Among  the  Manobos  of  eastern  Mindanao  I 
found  a  greater  number  of  specific  names  than  elsewhere,  no* 
less  than  eight  being  in  use.  On  the  other  hand,  there  appears 
to  be  no  class  or  generic  name  for  the  group.  The  species  des- 
ignated are : 

13 
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Species. 

Manobo  name. 

Omtmk 

Rana  leytensis  and  Rana  magna 

Ambac. 

Rana  grandocula 

Cole  catoc^ 

Polypedatea  leucomystax 

Alt  cd  cd. 

Polypedates  appendiculatus    . 

Piong. 

Comufer  laticeps 

Bag-boag. 

Staurois  natator 

Antig. 

Kaloula  conjuncta  and  Kalophrynus  stellatus 

Coquat. 

I  have  made  little  use  of  local  names  in  the  discussions  of 
species,  owing  to  the  fact  that  these  names  would  be  of  little 
or  no  use  in  determining  the  species. 

ECONOMIC  VALUE 

The  economic  value  of  this  group  is  fairly  large.  Certain 
species  are  sold  in  the  markets  of  the  Islands,  and  large  quan- 
tities that  are  caught  and  consumed  by  rural  peoples  are  never 
taken  to  market.  The  catch  represents  a  food  value  of  probably 
more  than  half  a  million  pesos  annually.  It  seems  highly  prob- 
able that  this  sum  might  easily  be  doubled  if  frogs  were  cul- 
tivated for  market  and  their  skins  utilized  for  leather.  In 
Japan,  France,  and  the  United  States  quantities  of  skins  of  these 
animals  are  tanned  and  made  into  fine  soft  leather  for  use  in 
the  arts.     It  has  been  reported  that: 

The  skins  of  frogs  and  toads  are  used  to  a  limited  extent  for  leather 
purposes.  Two  or  three  factories  in  France  pay  much  attention  to  tanning 
them,  obtaining  the  raw  skins  from  Northern  Africa,  Brazil  and  other 
tropical  regions. 

The  leather  is  thin  and  pliable.  It  possesses  a  delicate  but  not  especially 
attractive  grain  and  is  used  principally  for  card  cases  and  other  small  fancy 
articles** 

In  many  places  in  the  United  States,  France,  and  Japan  there 
are  large  frog  farms  where  frogs  are  raised  for  market.  The 
farms  are  extremely  profitable,  the  product  bringing  fancy  prices 
in  city  markets.  Usually  only  the  hind  legs  are  sold,  and  these 
sometimes  sell  for  as  high  as  10  pesos  f  per  dozen.  The  species 
ordinarily  cultivated  in  the  United  States  is  the  bullfrog  Rana 
catesbeiana,  which  is  the  largest  American  species.  There  are 
two  or  three  Philippine  species  which  attain  large  size,  one  of 
which,  Rana  magna,  approaches  the  size  of  the  American  bull- 
frog. There  is  no  doubt  that  they  could  be  cultivated  readily 
in  the  swamps  and  marshes  of  the  Philippines,  or  even  in  rice 
paddies,  provided  their  enemies,  snakes  and  large  lizards,  were 
partially  eliminated. 

*  Rep.  U.  S.  Com.  Fish  and  Fisheries  (1902)  351. 

t  One  peso  Philippine  currency  equals  50  cents  United  States  currency. 
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Many  toads  of  the  families  Bufonidae  and  Brevicipitida^  have 
poisonous  secretions  in  the  skin,  which  protect  them  from  being 
eaten  by  some  animals.  Snakes,  however,  will  eat  most  of  the 
species.  Only  species  of  the  family  Ranidae  should  be' regarded 
as  of  value  as  food  for  man. 

Frogs  and  toads,  particularly  in  the  tadpole  stage,  destroy 
many  mosquitoes,  especially  during  the  rainy  season,  which  is  the 
breeding  season  for  the  group.  The  adults  eat  quantities  of  ants, 
flies,  beetles,  and  other  insects. 

REPRODUCTION 

Frogs,  toads,  and  salamanders  reproduce  by  eggs;  The  eggs 
are  fertilized  extraneously,  the  male  clasping  the  female  and 
remaining  on  her  back  during  the  process  of  ovulation.  As  the 
eggs  are  being  extruded  the  seminal  fluid  of  the  male,  which 
contains  the  sperms,  escapes  and  flows  over  and  about  the  eggs, 
which  are  fertilized  when  the  sperms  enter  them.  None  of  the 
Amphibia,  save  the  csecilians,  has  an  intromittent  sexual  organ. 

After  a  given  period  the  young  escapes  from  the  egg  and 
passes  through  a  larval  stage.  During  this  stage  the  animal 
lives  for  the  most  part  in  the  water  and  appears  more  like  a 
fish  than  an  amphibian.  In  the  salamanders  and  csecilians  true 
external  gills  are  developed.  In  some  rare  cases  the  larval  stage 
continues  during  the  entire  life  of  the  animal,  and  it  breeds  and 
reproduces  even  though  it  has  not  developed  beyond  that  stage. 

In  the  genus  Ichthyophis,  a  representative  of  the  csecilians,  the 
females  place  their  eggs  in  underground  holes  near  water.  These 
eggs  are  about  6  by  9  millimeters  in  diameter,  being  more  or 
less  oval  in  outline.  In  /.  glutinosus  the  female  coils  about  the 
eggs,  evidently  for  the  purpose  of  protecting  them  from  their 
enemies.  The  eggs  attain  a  much  larger  size  before  hatching; 
the  mature  embryo  weighs  four  times  as  much  as  the  newly 
laid  eggs.*  When  the  larvae  are  hatched,  the  gills  are  lost  and 
the  young  take  to  the  water;  but  occasionally  they  come  to  the 
surface  to  breathe.  This  species  attains  almost  adult  size  while 
still  in  the  larval  stage,  but  apparently  it  does  not  breed  until 
the  adult  form  is  reached.  Finally  the  gill  slits  close  and  the 
fin  on  the  tail  disappears,  the  animal  becoming  a  burrowing  land 
creature ;  it  is  said  to  drown  very  quickly  when  placed  in  water. 

There  is  no  authentic  record  of  the  occurrence  in  the  Philip- 
pines of  the  true  salamanders.     I  obtained  eggs  attached  to  rocks 

*  Sarasin,  P.  and  F.,  Zur  Entwicklungsgeschichte  der  ceylonischen 
Blindwiihle  Ichthyophis  glutinosa,  Erg.  Nat.  Forsch.  auf  Ceylon  (1887- 
1890). 
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in  running  water  in  a  small  stream  on  Mount  Maquiling,  Luzon, 
which  had  the  appearance  of  salamander  eggs;  but,  having  no 
preserving  fluid  at  hand,  I  was  unable  to  make  the  study  re- 
quisite to'  determine  them  before  they  had  disintegrated. 

Philippine  frogs  have  various  methods  of  laying  their  eggs. 
For  the  most  part  the  eggs  are  laid  directly  in  the  water.  Here 
the  eggs  hatch,  and  the  young  pass  through  a  larval  stage  of 
varying  duration,  in  which  stage  the  large  finlike  tail  develops, 
but  there  are  no  legs.  At  this  time  they  are  known  as  tadpoles. 
Later  they  emerge  from  the  water  with  four  developed  legs,  a 
miniature  replica  of  the  adult,  the  tail  having  disappeared. 
Certain  species,  notably  Polypedates  leucomystax  (the  banana 
frog,  palacang-saguing) ,  lay  their  eggs  in  a  mass  of  froth  or 
foam  deposited  along  the  edges  of  small  pools  of  water,  on  reeds 
or  plants  growing  in  the  water,  or  on  an  overhanging  bough  of 
a  tree  at  some  distance  above  water.  After  about  three  days 
the  eggs  hatch,  and  the  young  emerge  from  the  mass,  fall  into 
the  water,  and  become  free-swimming  larvae.  The  fully  trans- 
formed young  animal  is  smaller  than  the  larva,  when  the  latter 
has  attained  its  greatest  size.  Polypedates  pardalis  frequently 
lays  its  eggs  in  water  collected  in  holes  in  trees.  Polypedates 
appendiculatus  may  deposit  its  eggs  in  water  collected  in  the 
axils  of  the  leaves  of  wild  abaca  or  caladium. 

On  the  small  island  of  Little  Govenen,  near  Basilan,  I  observed 
a  species  of  Cornufer.  This  island,  which  contains  only  a  few 
hundred  square  meters  of  land,  has  neither  standing  nor  running 
water,  even  after  a  heavy  rain;  yet  this  species  appears  to  be 
able  to  maintain  itself.  It  is  not  improbable  that  the  young 
emerge  from  the  eggs  fully  transformed,  as  is  known  to  occur 
in  certain  extra-Philippine  species.* 

FOOD 

Frogs  and  toads  are  carnivorous,  and  their  food  for  the  most 
part  consists  of  small  insects.  However,  many  species  do  not 
depend  much  on  insects.  I  have  examined  the  stomach  contents 
of  numerous  species  and  have  found  the  following:  A  large 
specimen  of  Rana  vittigera  that  had  just  swallowed  a  full-grown 
Kaloula  picta;  the  stomachs  of  other  species  contained  tadpoles, 
earthworms,  small  pebbles,  caterpillars,  etc.     In  the  Santo  Tomas 

*  On  a  later  visit  to  the  island  to  determine  this  fact,  no  specimen  of 
the  species  could  be  found. 
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Museum,  Manila,  a  large  specimen  of  Rana  vittigera  is  preserved 
which  had  swallowed  a  6-centimeter  fresh-water  gastropod,  the 
sharp  apex  of  which  pierced  the  stomach  and  body  wall  and  now 
extends  about  2.5  centimeters  beyond  the  body  wall  in  the  region 
of  the  shoulder.  Certain  of  the  Brevicipitidse  feed  almost  wholly 
on  ants  of  V8ri0i»speeie6k 

GEOGRAPHIC  DISTRIBUTION 

While  our  knowledge  of  the  distribution  of  species  is  far  from' 
complete,  it  may  be  well  to  review  the  known  distribution  of  the 
families,  genera,  and  species  of  the  Philippine  Archipelago,  with 
a  view  to  determining  the  derivation  of  the  faunas,  their  relation- 
ships, and  what  light  they  may  throw  on  the  geographic  inter- 
relationships of  the  various  islands  within  the  Archipelago  and 
on  the  relation  of  the  Philippine  group  to  other  island  groups 
in  the  East  Indies  and  about  Australia.  Table  1  shows  the  dis- 
tribution of  the  orders  of  Amphibia  in  the  Orient. 

Table  1. — Distribution  of  the  orders  of  Amphibia  in  the  Orient, 
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The  order  Apoda  is  composed  of  a  single  family,  the  Caecili- 
idae,  represented  in  the  East  Indian  region  by  three  genera,  num- 
bering four  or  five  species.  Of  the  eleven  genera  of  this  family 
recorded  in  Boulenger's  Catalogue,*  the  distribution  is  as  follows : 
Two  genera  are  Malayan,  one  of  which  occurs  in  India  and 
Ceylon,  and  the  other  in  southern  Asia  and  Africa ;  five  genera 
are  American;  two  are  African;  one  is  American,  African,  and 
Asian ;  one  is  confined  to  southern  Asia. 

There  is  no  authentic  record  of  the  occurrence  of  a  species  of 
the  order  Caudata  in  the  Philippine  Islands  or  in  the  East  Indian 
and  Australian  Archipelagoes.  It  is  highly  probable  that  a  spe- 
cies may  be  discovered  in  Luzon. 

*  Boulenger,   Cat.  Batr.   Grad.  s.   Gaud.   Batr.   Apod.   Brit.  Mus.  ed.  2 

(1882). 
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The  order  Salientia  is  well  represented  in  the  Malay  and  East 
Indian  regions,  and  among  its  families  and  genera  we  may  ex- 
pect to  find  evidences  of  faunal  relationships  and  derivations. 

From  Table  2  it  will  be  observed  that,  of  the  seven  families 
represented  in  the  Oriental  Region,  only  four  are  Philippine; 
two  of  these  may  be  wanting  in  Luzon,  since  there  is  no  authentic 
record  of  any  member  of  either  the  Bufonidse  or  the  Pelobatidse 
having  been  found  there.  Borneo  on  the  one  side,  and  Celebes 
on  the  other,  each  has  representatives  of  the  same  four  families 
but  of  no  others. 

Table  2. — Distribution  of  the  families  of  Salientia  that  occur  in  the  Orient. 
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*  In  only  the  extreme  northern  part. 

^  In  Mexico  and  Florida. 

c  Depending  on  the  final  disposition  of  Ranaster  convexiusculus  MacLeay. 

New  Guinea,  on  the  other  hand,  has  no  known  representative 
of  the  Bufonidse,  but  has  representatives  of  the  Hylidae,*  and  very 
probably  also  of  the  Cystignathidae,  which  occurs  in  Australia. 

Japan  and  Formosa  have  representatives  of  four  families,  but 
the  Hylidse,  not  the  Pelobatidse,  forms  the  fourth. 

Table  3  shows  how  poorly  frogs  and  toads  are  represented 
in  the  Philippine  Islands  by  endemic  genera.  Only  a  single, 
recently  described  genus,  Hazelia,  appears  to  be  confined  to  the 
Archipelago.  Fifteen  genera,  all  that  are  known  from  the  Is- 
lands, are  found  in  Mindanao ;  six  of  these  have  been  discovered 
also  in  Luzon,  and  ten  in  Palawan.  The  five  genera  known 
from  Luzon  also  occur  in  Celebes  and  Borneo,  and  two  of  them 
occur  in  Japan ;  the  latter,  however,  are  the  widely  spread  genera 
Rana  and  Polypedates. 

*  Casto  de  Elera  lists  Hyla  chinensis  Giinther  from  Luzon  and  Basilan. 
This  is  probably  incorrect. 
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Table  3. — Distribution  of  the  genera  of  Salientia  that  occur  in  the  PhU- 

ippine  Islands, 
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*  Very  doubtful  in  the  Philippine  Islands. 

New  Guinea  has  four  genera  in  common  with  Mindanao,  all 
of  which  are  also  common  to  Borneo.  Celebes  has  six  genera 
in  common  with  Mindanao,  of  which  only  two  are  found  in  New 
Guinea,  while  all  of  them  are  found  in  Borneo. 

Thus,  of  the  fifteen  genera,  only  three  might  be  regarded  as 
having  been  derived  from  New  Guinea;  these  are  Phrynixalus, 
Chaperina,  and  Cornufer.  It  is  significant,  however,  that  single 
representatives  of  these  three  genera  are  known  in  Borneo. 
Eleven  of  the  genera,  which  are  for  the  most  part  southern 
Asiatic  or  Malayan  in  distribution,  have  undoubtedly  entered 
our  territory  from  Borneo  through  the  Sulu  and  Palawan 
groups. 

DOUBTFUL  SPECIES  AND  SPECIES  ERRONEOUSLY  CREDITED 
TO  THE  PHILIPPINE  ISLANDS 

Due  to  incorrect  labeling  and  incorrect  identification  some 
species  have  been  erroneously  credited  to  the  Philippine  Islands. 
The  following  records  are  open  to  question: 

Oxyglossus  lima  Tschudi. 

Reported  by  Casto  de  Elera,  Cat.  Fauna  Filipinas  1  (1895)  445,  from 
"Luzon,  Abra,  Cagayan,"  with  specimen  in  Santo  Tomas  University  collec- 
tion.   No  specimen  exists  in  that  museum  at  the  present  time. 
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Eana  chalconota  Schlegel. 

Reported  by  Casto  de  Elera  (op.  cit.)  as  R,  chalconata  Gthr.  from  'Ta- 
r&gna,  Inagauan,  Bulacan/'  with  specimens  in  Santo  Tomds  Museum.  No 
specimen  exists  in  the  museum  at  the  present  time.  Barbour,  Mem.  Mus. 
Comp.  Zool.  Harvard  Coll.  44  (1912)  67,  also  mentions  this  species  as 
occurring  in  the  Philippines.  He  does  not  state  his  authority,  and  I  have 
overlooked  the  original  reference. 

Eana  signata  Giinther. 

Boulenger  is  of  the  opinion  that  Rana  aimilis  Giinther  is  a  synonym  of 
this  species.     I  have  not  followed  him  in  this  conclusion. 

Kana  corrugata  Peters. 

Reported  by  Casto  de  Elera  (op.  cit.)  from  "Mindoro,  Naujan,  Ilocos," 
with  specimens  in  Santo  Tomas  Museum.  No  specimen  exists  in  that 
collection  to-day. 

Eana  kuhli  Dumeril  and  Bibron. 

Reported  by  Casto  de  Elera  from  Paragua,  Samar,  and  Boron gan,  with 
specimens  in  Santo  Tomas  Museum.  No  specimen  of  this  species  exists 
in  that  collection  to-day. 

Eana  varians  Boulenger. 

This  species  is  very  probably  a  synonym  of  R.  sanguinea  Boettger. 

Eana  macrodon  Tsehudi. 

This  species  has  long  been  confused  in  the  Philippine  Islands  with 
R,  magna  Stejneger.  The  presence  of  vocal  sacs  in  the  latter  species 
clearly  differentiates  it  from  R,  macrodon. 

Eana  gracilis  Wiegmann. 

I'his  species  is  reported  by  Casto  de  Elera  (op.  cit.)  from  "Samar,  Villa- 
real,"  with  specimens  in  Santo  Tomas  Museum.  No  specimen  exists  in 
that  collection  at  the  present  time. 

Eana  guentheri  Boulenger. 

Reported  by  Casto  de  Elera  (op.  cit.)  from  "Paragua,  P.  Princesa,  Min- 
doro, Naujan,"  with  specimens  in  Santo  Tomas  Museum.  No  specimen  of 
this  species  is  there  at  present. 

Eana  macrodactyla  Giinther. 

Reported  by  Casto  de  Elera  (op.  cit.)  from  Luzon,  Laguna,  Cagayan, 
Dinagat,  Negros,  Zamboanga,  and  Mindanao,  with  specimens  in  Santo 
Tomas  Museum.    No  specimen  of  this  species  is  in  the  museum  at  present. 

Eana  Jerboa  Giinther. 

Reported  by  Casto  de  Elera  (op.  cit.)  from  "Samar,  Loquilocum,"  with 
specimens  in  Santo  Tomas  Museum.    No  specimen  is  there  at  present. 

Eana  luctuosa  Peters. 

Reported  by  Casto  de  Elera  (op.  cit.)  from  "Mindanao,  Butuan,"  with 
specimens  in  the  Santo  Tomas  Museum.  No  specimen  of  this  species 
is  there  at  the  present  time. 


BIBLIOGRAPHY  21 

Bhacophoms  rizali  Boettger. 

According  to  Boulenger,  this  species  is  sjrnonymous  with  Polypedatea 
pardalis  Giinther,  an  opinion  in  which  I  concur. 

Ixalus  pictus  Peters. 

Reported  by  Casto  de  Elera  (op.  cit.)  from  Paragua. 

Nectophryne  sundana  Peters. 

This  problematic  species  of  Peters  has  been  included  in  the  Fauna  by 
Miiller,  III  Nachtr.  Cat.  Herp.  Samml.  Basel.  Mus.  (1883)  7.  The  locality 
given  is  Mindanao.  On  the  statement  of  Jean  Roux,  Proc.  Zool.  Soc. 
London  1  (1906)  64,  the  type  is  the  only  specimen  extant.  Evidently 
Miiller's  specimen  has  received  another  designation.  The  type  of  this 
species,  as  well  as  the  specimen  studied  by  Miiller,  should  be  reexamined  and 
the  status  of  the  name  permanently  fixed. 

Nectophryne  gnentheri  Boulenger. 

Listed  from  Mindanao  by  Casto  de  Elera;  no  specimen  is  now  in  Santo 
Tom^s  Museum. 

Bufo  divergens  Peters. 

The  species  reported  from  Palawan  under  this  name  by  Mocquard,  Nouv. 
Arch.  Mus.  2  (1890)  153,  is  regarded  by  Boulenger,  Ann.  &  Mag.  Nat. 
Hist.  VI  14  (1894)  88,  as  synonymous  with  Bufo  philippini&us  Boulenger, 
an  opinion  in  which  I  concur. 

Bufo  biporcatus  Giinther. 

Reported  by  Casto  de  Elera  from  Luzon,  Manila,  Batangas,  and  San 
Pablo,  with  specimens  in  the  Santo  Tomas  Museum. 

Bufo  panayensis  Seaone. 

This  species  and  a  snake,  Piesigaster  boettgeri  Seaone,  were  reported 
as  originating  in  Panay.  As  a  matter  of  fact,  they  are  both  West  Indian 
species;  the  toad  is  Bufo  lemur,  and  the  snake  is  Epicratea  inomatua 
Reinhardt. 

Hyla  chinensis  Giinther. 

This  species  is  reported  by  Casto  de  Elera  from  Luzon  and  BasilaJt, 
with  specimens  in  Santo  Tomas  Museum. 

Hyledactylus  pictus  Bibron. 

Reported  by  Casto  de  Elera  from  ''Luzon,  Bulacan."  A  synonym  of 
Kaloula  picta? 

Uolge  sinensis  Boulenger. 

Reported  by  Casto  de  Elera  from  "Luzon,  Cagayan,  Pamplona." 

BIBLIOGRAPHY 

Barbour,  Thomas.    A  contribution  to  the  zoogeography  of  the  East  Indian 

Islands.    Mem.  Mus.  Comp.  ZooL   Harvard  Coll.  44    (Idia)    1-203; 

8  plates. 

In  the  4istributive  tables  twenty-one  frogs  are  attributed  to  th# 

Philippines.    Rana  signata  and  R,  chalconota  are  included  in  the  Ii«t» 
Boettger,  Oskar.    Aufzahlung  der  von  den  Philippinen  bekannten  Rejl* 

tilien  und  Batrachier.     Ber.  Senck.  Nat.   Ges.    (1886)    91-134. 
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A  check  list  of  crocodiles,  turtles,  lizards,  snakes,  and  frogs.     The 
list  contains  the  names  of  twenty-seven  frogs,  based  on  records  of 
other  authors. 
BoETTGER,  OSKAR.     Drei  neue  Wasserfrosche  (Rana)   von  den  Philippinen. 
Zool.  Anz.  16    (1893)    363-367. 

Rana  moellendqrffif  from  Culion;  R,  sanguinea,  from  Culion;  and 
R.  leytensis,  from  Leyte,  are  described  as  new.     The  first  two  appear 
to  have  been  collected  by  Moellendorff,  the  last  by  Jose  Quadras. 
BoBTTGBR,  OsKAR.      Neue  Reptilien  und  Batrachier  von  den   Philippinen: 
Zool.  Anz.  20    (1897)    161-166. 

Calophrynus  acutirostris  {=:Kalophrynus  acutirostris)  is  the  new 
batrachian  described.  The  type  locality  is  "Culion  oder  Samar;" 
collected  by  Moellendorff. 
BouLENGER,  G.  A.  Catalogue  of  the  Batrachia  Gradientia  Salientia  and 
S.  E.  Caudata  in  the  Collection  of  the  British  Museum,  ed.  2  London 
(1882)   i-xvi  4-  1-503;  30  plates  and  numerous  text  figures. 

This  splendid  work  has  stood  as  a  basis  for  much  of  the  recent 
work  on  the  Amphibia.  Two  new  species  are  described  from  the 
Philippines;  namely,  Rana  everetti,  from  Zamboanga,  and  Comufer 
'guentheri,  from  Dinagat.  The  types  were  collected  by  A.  Everett. 
Drawings  are  given  of  these  two  species,  as  well  as  of  Comufer 
meyeri,  Rana  glanduloaa,  and  Polypedates  appendiculatus,  which  are 
also  found  in  the  Philippines.  Rana  mindanensis  is  regarded  as  an 
uncertain  species.  The  following  species  are  listed  from  the  Phil- 
ippines : 

Oxyglo88U8  laevis  Giinther. 

Rana  erythraea  Schlegel. 

Rana  macrodon  Tschudi  (=  probably  Rana  magna  Stejneger. 

Rana  natatrix  Giinther    {=  Staurois  natator  Giinther). 

Rana  similis  Giinther. 

Rhacophorus  hecticus  Peters   ( =  Polypedates  hecticus  Peters) . 

Rhacophorus  surdus  Peters    ( =  Polypedates  surdus  Peters) .. 

Rhacophorus  pardalis  Giinther    (=  Polypedates  pardaKs  Giinther). 

Rhacophorus  appendiculatus  Giinther   ( =  Polypedates  appendicula- 
tus  Giinther). 

Rhacophorus   maculatus    Gray    and    var.    quadrilineata    Wiegmann 
( =  Polypedates  leucomystax  Gravenhorst) . 

Ixalus  acutirostris  Peters    {=Philautus  acutirostris  Peters). 

Comufer  corrugatus  A.   Dumeril. 

Comufer  jagori  Peters. 

Comufer  meyeri  Giinther. 

Callula  picta  Bibron    ( =  Kaloula  picta  Bibron) . 

Callula  oonjuncta  Peters   (=  Kaloula  conjuncta  Peters). 

Callula  baleata  Miiller   ( =  Kaloula  baleata  Miiller) . 

Bufo  brevipes  Peters. 

Bufo  melanostictus, 

Megalophrys  montana  Kuhl    (=  Megalophrys  species?). 
BouLENGER,  G.  A.     On  new  batrachians  from  Malacca.     Ann.  &  Mag.  Nat. 
Hist.  V  19   (1887)   345-348,  pi.  10. 

Describes  Bufo  philippinicus  as  new,  from  Puerto  Princesa,  Pala- 
wan; the  type  was  collected  by  Everett. 
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BouLENGER,  G.  A.  Descriptions  of  new  reptiles  and  batrachians  in  the 
British  Museum  (Natural  History) — Part  III.  Ann.  &  Mag.  Nat. 
Hist.  V  20    (1887)    50-53. 

Bufo  muelleri  is  described  as  new  from  Mindanao,  P.  I.  The  type 
specimen  was  sent  to  Boulenger  by  F.  Miiller,  of  the  Basel  Museum. 

BouLENGER,  G.  A.  On  the  herpetological  fauna  of  Palawan  and  Balabac. 
Ann.  &  Mag.  Nat.   Hist.  VI   14    (1894)    18-90. 

This  important  contribution  lists  one  turtle,  seven  lizards,  sixteen 
snakes,  and  thirteen  batrachians.  Rana  palavanensiSf  Rana  variana 
( =  Rana  sanguinea  Boettger) ,  Rhacophorus  everetti  ( =  Polypedatea 
everetti)y  and  I xalus  longicrus  {=  Philautics  longicrus)  are  described 
as  new.  Rana  glandulosa  Boulenger,  Rhacophorus  macrotis  Boulenger 
(=  Polypedates  macrotis  Boulenger),  and  Leptobrachium  hasselti 
Tschudi  ( =  Megalophrys  hasselti  Tschudi)  are  reported  from  the 
Philippines  for  the  first  time.  Specimens  and  types  were  collected 
by  Everett.  Rana  macrodon  is  included,  but  the  species  so  identified 
by  him  was  probably  Rana  magna  Stejneger,  with  vocal  sacs. 

Boulenger,  G.  A.     Descriptions  of  new  batrachians  in  the  British  Museum. 
Ann.  &  Mag.  Nat.  Hist.  VI   17    (1896)    401-406,  pi.  17. 
#  Rana  luzonensis  is  described  as  new  from  Lepanto,  northern  Luzon, 
P.  I.     The  type  was  collected  by  John  Whitehead. 

Boulenger,  G.  A.  A  catalogue  of  the  reptiles  and  batrachians  of  Celebes, 
with  special  reference  to  the  collections  made  by  Drs.  P.  and  F.  Sarasin 
in  1893-1896.     Proc.  Zool.  Soc.  London   (1897)   193-237,  pis.  7-11. 

Discusses  several  species  found  in  the  Philippines  and  treats  of 
faunal  relations. 

Casto  de  Elera.  Catalog©  systematico  de  toda  la  fauna  de  Filipinas 
conocida  hasta  el  presente,  y»a  la  vez  el  de  la  coleccion  zoologica  del 
museo  de  PP.  Dominicos  del  Colegio-Universidad  de  Sto.  Tomas  de 
Manila,  escrito  con  motivo  de  la  exposicion  regional  filipina.  Manila, 
Imprenta  del  Colegio  de  Santo  Tomas    (1895-1896)    3  vols. 

Volume  1  treats  of  vertebrates;  amphibians,  pages  445  to  454. 
The  following  species  listed  are  regarded  as  doubtful  or  incorrect: 

Oxyglossus  lima  Gunther.  Rana  sp. 

Rana  corrugata   Peters.  Ixalus  pictus  Peters. 

Rana  kuhlii  Gunther.  Nectophryne  guentheri  (Boulenger) . 

Rana  macrodon  Gunther.  Nectophryne?  sundana  Peters. 

Rana  tigrina  Gunther.  Bufo  biporcatics  Gunther. 

Rana  gracilis  Wiegmann.  Bufo  panayensis  Seaone. 

Rana  guentheri  Boulenger.  Hyla  chinensis  Gunther. 

Rana  macrodactyla  Gunther.  Hyledactylus  pictus  Bibron. 

Rana  chalconata  Gunther.  Molge  sinensis  Boulenger. 

Rana  jerboa  Gunther.  Ichthyophis  monoohrous  Peters. 

Rana  luctuosa   (Peters). 

Fischer,  J.  G.     A  list  of  reptiles  and  batrachians  of  Mindanao.    Jahrb. 

Wiss.  Anst.  Hamburg  2   (1885)  80  and  81. 

Lists  Hylorana  erythraea   Schlegel    (=  Rana  erythraea   Schlegel), 

Rana  everetti  Boulenger,  Megalophrys  montana  Kulil,  and  Microhyla 

achatina  Boie.     The  last  two  records  may  be  considered  doubtful. 
Girard*.  Charles.     United  States  Exploring  Expedition  during  the  Years 

1838,  1839,  1840,  1841,  1842,  under  the  Command  of  Charles  Wilkes, 
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U.  S.  N.  Herpetology  20   (1858)   i-xvii  +  1-496,  with  folio  atlas  of 
plates. 

Two  Philippine  frogs  are  listed.  Hylorana  mindanensis  ( =  Ram 
mindanensia)  is  described  on  page  52  as  new,  from  Caldera,  Zam- 
boanga,  Mindanao. 

GOnther,  Albert.  Catalogue  of  the  Batrachia  Salientia  in  the  Collection 
of  the  British  Museum.     London   (1858)   i-xvi  +  1-160,  pis.  1-13. 

In  this  early  catalogue  the  following  new  species  are  described 
from  the  Philippines:  Oxygloaaus  Issvia,  from  *'Philippine  Islands;" 
Ixalua  natator  ( =  Stauroia  natator) ,  from  the  "Philippines,"  Rhaco- 
phorua  pardalia  {=:  Polypedatea  pardalia),  from  "Philippines"  and 
Borneo,  and  Polypedatea  appendiculatua.  Platymantia  plicifera  is  also 
described  as  new  from  the  Philippines,  but  this  species  is  the  same 
as  Comufer  corrugata  A.  Dumeril.  Excellent  drawings  of  all  these 
species,  except  P.  appendiculatua,  are  given.  The  types  were  collected 
(very  probably)  by  Hugh  Cuming. 

GUnther,  Albert.  Notes  on  some  reptiles  and  batrachians  obtained  by 
Dr.  Adolph  Bernhard  Meyer  in  Celebes  and  the  Philippine  Islands. 
Proc.  Zool.  Soc.  London   (1873)    165-172,  pis.  17  and  18. 

Several  snakes  and  lizards  are  described.  Two  frogs,  Polypedates 
aindlia  (—Rana  aimilia)  and  Platymantia  meyeri  {=:Cornufer  mey- 
eri) ,  are  described  as  new  from  "Laguna  de  Bay." 

GOnther,  Albert.    List  of  the  mammals,  reptiles,  and  batrachians  sent 
by  Mt.  Everett  from  the  Philippine  Islands.     Proc.  Zool.  Soc*  London 
(1879)  74-79. 
Seven  species  are  listed  from  Dinagat  or  Surigao. 

MOCQUARD,  M.  F.  Recherches  sur  la  faune  herpetologique  des  iles  de  Bor- 
neo et  de  Palawan.  Nouv.  Arch,  fin  Mus.  d'hist.  Nfit.  Z  (1890)  115- 
165. 

Four  frogs  are  listed,  and  Ixalua  nubilus  is  described  as  new. 
This  is  now  regarded  as  identical  with  Stauroia  natator  Gunther. 
Bufo  divergena  Peters  and  Megalophrya  montana  Kuhl  are  listed,  but 
these  are  probably  identical  with  B,  philippinicus  Boulenger  and  M* 
ligaysB  Taylor. 

MiJLLER,  F.  III.  Nachtrag  Katalog  der  herpetologischen  Sammlung  des 
Basler  Museums  (1883). 

A  few  Philippine  species  are  mentioned,  among  which  are  Necto- 
phryne  aundana  Peters  and  Megalophrya  montana  Kuhl.  These  are 
very  probably  incorrectly  identified. 

Peters,  W.  Mittheilungen  iiber  neue  Batrachier.  Monatsb.  Ak.  Wiss.  Ber- 
lin (1863)  445-470. 

Among  other  batrachians  from  the  Philippines  the  following  frogs 
are  described  as  new,  three  of  which  belong  to  the  Ranidae  and  one  to 
the  Brevicipitidae:  Hylsedactylua  (Holonectua)  conjunctua  {=  Kaloula 
conjuncta) ,  from  Luzon ;  Halophila  jagorii  ( =  Comufer  jagori) ,  from 
Samar;  Polypedatea  hecticua,  from  Loquilocum,  Samar;  and  Poly- 
pedatea aurdua,  from  Luzon.  The  types  of  these  species  were  collected 
by  F.  Jagor. 

Peters,  W.  Herpetologische  Notizen.  Monatsb.  Ak.  Wiss.  Berlin  (1867) 
13-37. 

Describes,  among  others,  ispecimens  from  the  collections  made  by 
Carl  Semper  in  the  Philippines.     Nine  lizards  and  two  snakes  are 
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recorded  or  described  as  new  from  the  Philippines.  The  following 
frogs  are  described  as  new:  Ixahis  acutiroatria  (=  PhUautus  acutiros- 
tri8)y  from  eastern  Mindanao;  Leptomantia  bimaculata  (=P.  bimae- 
ulatTis),  from  upper  Agtisan  Valley,  Mindanao;  and  Hylapleaia  brev- 
ipes  (=  Bufo  brevipes),  from  Zamboanga,  Mindanao.  The  new  genus 
described,  Leptomantia,  the  type  of  which  is  Leptomantia  bimaculata, 
is  no  longer  recognized  as  distinct  from  Philautua, 

Stejneger,  Leonhard.    Two  new  species  of  toads  from  the  Philippines. 
Proc.  U.  S.  Nat.  Mus.  33  (1903)  573-576. 

Phrynixalua  anulatua,  from  Davao,  Mindanao,  and  Kalophryntta 
atellatua,  from  Basilan,  are  described  as  new.  The  types  were  col- 
lected by  E.  A.  Mearns. 

Stejneger,  Leonhard.    Three  new  frogs  and  one  new  gecko  from  the 
Philippine  Islands.     Proc.  U.  S.  Nat.  Mus.  28    (1905)   343-348. 

The  following  species  are  described  as  new:  Rana  meamai,  from 
eastern  Mindanao;  Comufer  worcesteri  and  Philautus  woodi,  from 
Mount  Apo,  Mindanao.  The  gecko  described  is  Lepidodactylua  plan-' 
icavdm.     The  types  were  collected  by  E.  A.  Mearns. 

WiEGMANN,  A.  F.  A.     Amphibien.     Nova  Acta  Acad.  Leop.-Carol.   (1835) 
225-261,  pis.  21,  22. 

Rana  vittigera  is  described  as  new  from  Laguna  de  Bay  and  Hyla 
quadrilineata  Boie  (=  Polypedates  leucomystax  Gravenhorst)  is  de- 
scribed from  a  Manila  specimen.     Both  species  are  figured. 

CLASSIFICATION 

Class  AMPHIBIA  Linnaeus 

Stejneger  *  has  shown  that  the  long-accepted  name  Batrachia, 
as  usually  applied  to  this  class,  is  merely  a  synonjma  of  the  much 
older  name  Amphibia.  It  consists  of  three  recognized  orders  as 
follows : 

1.  No  legs;  tail  rudimentary;  males  with  intromittent  copulatory  organ. 

Apoda. 

2.  Two  or  four  legs;  tail  present;  no  intromittent  organ Caudata. 

3.  Four  legs;  no  tail;  no  intromittent  organ Salientia. 

Representatives  of  two  of  these  orders,  the  Apoda  and  the 
Salientia,  occur  in  the  Philippines,  while  the  Caudata  are  of 
very  doubtful  occurrence.  Only  a  single  species  of  the  first 
order  is  known  from  the  Philippines.  It  is  a  small  wormlike 
animal  and  has  been  found  only  in  Palawan.  A  species  of  the 
second  order  has  been  reported  by  Casto  de  Elera,t  but  I  regard 
this  as  somewhat  doubtful. 

On  two  occasions  I  was  told  of  the  occurrence  of  a  salamander- 
like  amphibian  in  Cagayan  Valley,  and  I  obtained  what  appeared 
to  be  salamander  eggs  in  a  small  stream  on  Mount  Maquiltaig, 

*  Bull.  U.  S.  Nat.  Mus.  58   (1907)   2. 

t  Cat.  Fauna  Filipinas  1    (1895)  453.     Molge  sinenaia  Boulenger. 
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Laguna  Province,  Luzon.  The  eggs  were  surrounded  by  a  thick 
gelatinous  mass.  Because  of  lack  of  preservative  the  material 
deteriorated  before  study  was  possible. 

It  is  significant  that  the  Philippine  locality  given  for  Casto 
de  Elera's  specimen  is  "Luzon,  Cagayan,  (Pamplona).''  There 
is  no  specimen  in  Santo  Tomas  Museum  at  present.  If  Casto 
de  Elera  had  a  Philippine  specimen  of  a  salamander,  I  doubt 
greatly  that  it  was  Molge  sinensis.  It  is  quite  probable  that  a 
new  species  awaits  discovery. 

The  third  group,  Salientia,  includes  all  the  frogs  and  toads. 
It  is  a  large  group,  represented  in  the  Philippines  by  four  fam- 
ilies ;  namely,  Ranidse,  Brevicipitidse,  Buf onidse,  and  Pelobatidae, 
each  with  several  representatives,  although  the  first  is  by  far 
the  largest  family. 

Order  APODA 

"No  limbs.  Tail  rudimentary  or  absent.  Frontal  bones  dis- 
tinct from  parietals;  palatines  fused  with  maxillaries.  Males 
with  an  intromittent  copulatory  organ.''     (Boulenger.) 

This  order  consists  of  a  single  family. 

C^CILIID^ 
The  characters  of  the  family  are  the  same  as  those  of  the 
order.  Many  genera  are  known,  but  only  Ichthyophis  has  been 
found  in  Philippine  territory.  These  small  batrachians  were 
formerly  regarded  as  snakes.  They  are  small,  legless,  snake- 
like, burrowing  creatures. 

Genus  ICHTHYOPHIS  Fitzinger 

Ichthyophis  Fitzinger,  Neue  Class.  Rept.  (1826)  36;  Gray,  Cat.  Spec. 

Amph.  Brit.  Mus.  II  (1850)  60;  Peters,  Mon.  Berl.  Ak.  (1879)  931; 

Boulenger,  Cat.  Batr.  Grad.  Brit.  Mus.  ed.  2    (1882)    89;  Fauna 

Brit.  India,  Rept.   (1890)   515. 
Epicrum  Wagler,  Isis    (1828)    743;   Nat.   Syst.  Amph.    (1840)    198; 

TsCHUDi,  Class.  Batr.   (1838)   90;  Dumeril  and  Bibron,  Erp.  Gen. 

8   (1841)   285  and  288. 
Rhinatrema  Dumeril  and  Bibron,  Erp.  Gen.  8   (1841)   288. 

Squamosal  bones  in  contact  with  parietals ;  two  series  of  teeth 
in  upper  jaw;  usually  two  series  of  teeth  in  lower  jaw;  tentacle 
cultriform,  exsertile,  between  eye  and  nostril;  cycloid  scales 
embedded  in  skin. 

Three  species  are  known,  only  one  of  which  is  Philippine. 

ICHTHYOPHIS  WEBERI    Taylor 
Ichthyophis  weberi  Taylor,  Philip.  Journ.  Sci.  16   (1920)   227. 

Type. — No.  Bl,  Bureau  of  Science  collection ;  collected  at  Ma- 
latgan  River,  Palawan,  January  28,  1909,  by  C.  M.  Weber. 
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Description  of  type. — Two  rows  of  teeth  in  upper  jaw,  the 
series  forming  oval  arches,  parallel  to  each  other,  the  inner 
row  extending  much  farther  back  than  the  outer  but  not  widen- 
ing; lower  jaw  with  a  single  row  of  teeth,  with  no  evidence  of 
a  second  row;  head  oval,  eyes  distinct,  the  distance  between  them 
very  slightly  less  than  width  of  head  between  eyes;  distance 
between  eyes  a  little  greater  than  length  of  snout;  tentacle 
withdrawn,  the  groove  rather  moon-shaped,  situated  anterior 
to  eye  near  the  edge  of  upper  jaw;  body  surrounded  by  three 
hundred  twenty-four  circular  folds  meeting  on  belly  in  an  angle, 
except  those  on  posterior  part  of  body,  which  run  straight 
across  without  an  angle;  the  first  three  or  four  folds  on  ante- 
rior part  of  body  fail  to  meet ;  a  more  or  less  distinct  groove  from 
tip  of  lower  jaw  to  some  distance  in  front  of  anus  along  the 
median  ventral  line  of  body. 

Color  in  alcohol. — Above  yellowish  brown,  somewhat  darker 
on  median  part  of  body;  below  lighter  yellowish  brown.  Under 
a  microscope  the  color  appears  as  minute,  rounded  yellowish 
dots  surrounded  by  a  network  of  brown.  A  white  spot  on  tip 
of  lower  jaw. 

Measurements  of  Ichthyophis  weberi  Taylor, 

mm. 

Total  length  250 

TaU  2.6 

Width  of  head   at  eyes  7.5 

Length   of  snout  5 

Eye  to  nostril  3.5 

Eye  to  tentacle  1.5 

Remarks. — This  species  differs  from  the  two  other  known 
species  in  the  absence  of  the  secondary  row  of  teeth  in  the  lower 
jaw.  I  do  not  think  that  this  fact  warrants  the  making  of  a 
new  genus,  since  we  find  that  the  second  series  of  teeth  appears 
to  be  degenerating,  even  in  Ichthyophis  monochrous.  A  single 
specimen  was  collected  in  Palawan  by  C.  M.  Weber.  I  take 
pleasure  in  naming  this  species  for  Mr.  Weber,  whose  untiring 
efforts  have  greatly  enriched  the  natural-history  collections  of 
the  Bureau  of  Science. 

Order  SALIENTIA 

Four  limbs  present ;  tail  not  present  except  in  larval  form ;  lio 
intromittent  organ;  body  short,  more  or  less  depressed.  Two 
suborders  are  recognized,  characterized  as  follows: 

Key  to   the  suborders  of  the  Salientia. 

^'.  Tongue  present;   separate  inner  ear  openings Phaneroglossa. 

«'.  Tongue  absent;  a  single  opening  to  the  Eustachian  tubes........  Aglossa. 
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Suborder  PHANEROGLOSSA 
Only  the  suborder  Phaneroglossa  is  represented  in  the  Phil- 
ippines.     It  is  usually  divided  into  two  groups,  each  of  which  is 
represented  by  two  families  in  the  Philippines. 

Key  to  the  Philippine  families  of  the  Phaneroglossa, 

a\  Coracoids  united  by  a  simple  epicoracoid  cartilage;  precoracoids  resting 
with   their    distal   extremity   on    the   coracoid    or   connected    with    it 

by  cartilage;  precoracoid  sometimes  absent Firmisternia. 

6\  Upper  jaw  toothed;  diapophyses  of  the  sacral  vertebra  not  or  only 

slightly  dilated;  precoracoids  always  present Ranidse    (p.  28). 

6*.  Upper   jaw  toothless;    diapophyses   of   the    sacral   vertebra    dilated; 

precoracoids  present  or  absent Brevicipitidae   (p.  119). 

a'.  Coracoids  and  precoracoids  connected  by  an  arched  epicoracoid  cartilage, 

that  of  one  side  overlapping  that  of  the  other Arcifera. 

6*.  Jaws    toothless;    diapophyses    of    sacral   vertebra    dilated. 

Bufonidse   (p.  138). 

6^  Upper  jaw  toothed;    diapophyses   of   sacral   vertebra   very   strongly 

dilated Pelobatidae  (p.  147). 

RANID^ 

Upper  jaw  toothed;  diapophyses  of  sacral  vertebra  not  or 
but  slightly  dilated;  sternal  structure  variable;  precoracoids  al- 
ways present;  vertebrae  proccelian;  coccyx  attached  to  two  con- 
dyles; no  ribs;  terminal  phalanges  assume  a  variety  of  shapes. 

This  family  is  represented  in  the  Philippines  by  six  long- 
recognized  genera;  namely,  Oxyglossus,  Rana,  Staurois,  Polype- 
dates,  Phitautus,  and  Cormifer,  A  seventh  generic  name, 
Hazelia,  ha!s  been  proposed  for  a  species  recently  discovered  in 
Mindanao  and  Basilan,  characterized  by  a  spiny  skin,  the  skin 
on  the  head  partially  involved  in  the  cranial  ossification,  and 
bony  ridges  in  the  interparietal  region. 

The  largest  genus  is  Rana,  which  includes  twenty-three  species, 
or  about  four-ninths  of  the  Philippine  Ranidse.  This  colossal 
cosmopolitan  genus  will  undoubtedly  have  to  be  divided  into  two 
or  more  genera.  Boulenger  *  proposes  to  divide  the  group  oc- 
curring in  Papua  and  Melanesia  into  three  subgeneric  groups; 
namely,  Rana  s.  str.,  Discodeles  n.  n.,  and  Hylorana  Tschudi,  using 
the  toe  disks  and  the  arrangement  of  the  metatarsals  as  the  basis 
for  this  division.  Among  the  Philippine  species  there  appear 
to  be  three  natural  divisions,  characterized  as  follows: 

1.  Tips  of  toes  not  or  but  slightly  dilated;  no  enlarged  disks;  no  bony 
"teeth"  in  lower  jaw.  Rana  vittigera,  R,  moodiei,  and  i)ossibly» 
R,  parva,  belong  to  this  group. 

♦Ann.  &  Mag-  Nat.  Hist.  IX  1    (1918)  236-242. 
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2.  Tips  of  toes  more  or  less  dilated  into  pads;  enlarged  "teeth"  in 

lower  jaw.    Rana  magna  and  R.  leytensia  belong  to  this  group. 

3.  Tips   of  toes   dilated   into   regular   disks,   with   a   distinct  groove 

around  edge  of  each  disk.    To  this  group  would  be  assigned  most 
of  the  other  known  Philippine  species  of  Rana. 

The  external  distinctions  between  Siaurois  and  Rana  or  be- 
tween Polypedates  and  Philautits  are  scarcely  more  "generic" 
in  nature  than  the  obvious  distinctions  pointed  out  between  the 
various  groups  of  Rana.  Barbour  states,  speaking  of  Philautiia 
pallidipes  Barbour: 

The  small  size  (body  one  inch  long  for  nearly  adult  female),  lack  of 
cranial  ossification,  the  absence  of  vomerine  teeth  place  this  form  witl)  the 
genus  Ixalus,  The  fact,  however,  that  two  species  of  Polypedates  have  been 
discovered,  viz.  P.  edentuhia  (F.  Miiller)  and  P.  anodon  (Van  Kampen) 
which  also  lack  vomerine  teeth,  shows  how  scant  is  the  basis  of  separation 
for  the  two  genera.  Cranial  ossification  is  unknown  in  Ixalua  and,  of 
course,  is  not  general  in  Polypedates  so  that  the  adult  size  alone  stands 
as  the  generic  distinction.     A  very  slim  one  surely.* 

The  Ranidse  are  the  so-called  true  frogs.  They  are  not  known 
to  be  poisonous  and  for  the  most  part  are  edible.  Many  of  the 
species  are  large  enough  to  be  of  commercial  value  and  are  found 
frequently  in  Philippine  markets.  The  larger  species  are  bred 
on  farms  in  various  parts  of  the  world  and  sell  for  high  prices. 
The  clear  white  flesh  is  considered  a  great  delicacy.  The  man- 
ufacture of  fine  leather  from  frog  skins  is  an  industry  of  con- 
siderable importance  in  Japan. 

The  Philippine  species  that  appear  to  attain  the  largest 
sizes  are  Rana  vittigera,  R,  magna,  and  R.  moodiei.  Some  spec- 
imens of  these  species  in  the  collection  have  a  body  length  of 
13  centimeters  and  the  hind  legs  measure  16.4  centimeters, 
making  a  total  length  of  nearly  30  centimeters.  Doubtless  they 
grow  to  even  larger  sizes. 

The  largest  species  known  in  the  world  appears  to  be  Rana 
goliath  Boulenger,  from  Africa,  which  attains  a  body  length  of 
about  30  centimeters,  with  legs  nearly  35  centimeters  long,  or 
a  total  of  65  centimeters  (nearly  2  feet  2  inches). 

Key  to  the  Philippine  genera  of  the  Ranidse, 

<^^  Tongue  entire;  fingers  free,  toes  webbed;  tympanum  indistinct;  very 
small  or  no  disks  on  digits;  no  vomerine  teeth. 

Oxyglossus   Tschudi    (p.  30). 

a^  Tongue  more  or  less  deeply  nicked  behind. 

^^  Vomerine  teeth  present j  fingers  perfectly  free;  no  intercalated  bone 

between   last   two   phalanges;    toe*s   more   or   less   webbed;    outer 

metatarsals  separated  by  a  web;   with  or  without  disks  on  tips 

of  digits ^ Rana  Linnaeus  (p.  32). 

*  Proc.  Biol.  Soc.  Washington  21    (1908)   190. 
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h*.  Vomerine  teeth  present  or  absent;  a  small  intercalated  bone  between 
last  two  phalanges  of  digits;  terminal  phalanges  T-shaped;  outer 
metatarsals  separated  by  a  web. 
c\  Vomerine  teeth  pi-esent  or  absent;  tympanum  distinct;  fingers  free, 

toes  webbed,  disks  large Staurois  Cope   (p.  77). 

c^  Vomerine  teeth  usually  present;  fingers  more  or  less  webbed;  toes 
webbed;    disks    present;    skin    of    head    sometimes    involved    in 

cranial  ossification Polypedates  Tschudi  (p.  80). 

c'.  Vomerine  teeth  wanting;  fingers  free,  toes  webbed;  disks  present; 
head  with  bony  ridges ;  skin  of  head  involved  in  cranial  ossification. 

Hazelia  Taylor    (p.  93). 
c*.  Vomerine  teeth  wanting;  fingers  free  or  webbed;  toes  webbed,  disks 
present;  skin  on  head  not  involved  in  cranial  ossification. 

Philautus  Gistel   (p.  96). 

6®.  Vomerine    teeth    present;    no    intercalated    bone    between    last    two 

terminal   phalanges;    fingers    free;    toes    usually   free,    sometimes 

slightly  webbed ;  outer  metatarsals  united  or  separated  by  a  groove ; 

terminal  phalanges  T-shaped Cornufer  Tschudi  (p.  108). 

Genus  OXYGLOSSUS  Tschudi 

Oxyglossvs  Tschudi,  Class.  Batr.   (1838)    35;  Dumeril  and  Bibron, 

Erp.    Gen.   8    (1841)    332;    Gunther,   Cat.    Batr.    Sal.   Brit.   Mus. 

(1858)  6;  Cope,  Nat.  Hist.  Rev.  (1865)  117;  Boettger,  Ber.  Senck. 

Nat.  Ges.   (1886)    121;   Boulenger,  Cat.  Batr.   Sal.  Brit.  Mus.  ed. 

2  (1882)  5;  Fauna  Brit.  India,  Kept.   (1890)  436. 
Microdiscopus  Peters,  Mon.  Berl.  Ak.   (1877)   422. 

"Pupil  horizontal.  Tongue  narrow,  entire,  and  free  behind. 
Vomerine  teeth  none.  Tympanum  indistinct.  Fingers  free; 
toes  webbed,  the  tips  not  dilated  into  regular  disks.  Outer  meta- 
tarsals separated  by  a  web.  Omosternum  with  a  bony  style; 
sternum  a  cartilaginous  plate.  Terminal  phalanges  simple.'' 
(Boulenger.) 

Three  species  of  this  genus  are  known,  only  one  of  which 
appears  to  enter  our  territory.  A  second  is  included  in  Casto 
de  Elera's  list,  but  the  specimen  reported  to  be  in  the  Santo 
Tomas  University  collection  is  no  longer  extant. 

OXYGLOSSUS  LffiVIS  Gunther 
Plate  1,  fig.  1 

Oxyglossus  Uevis  Gunther,  Cat.  Batr..  Sal.  Brit.  Mus.  7    (1858)   pi. 

1,  fig.  A;  Rept.  Brit.  India  (1864)  401;  Boulenger,  Cat.  Batr.  Sal. 

Brit.  Mus.  ed.  2    (1882)    6;  Fauna  Brit.  India,  Rept.    (1890)    437; 

Proc.   Zool.  Soc.  London    (1897)    228;    Stoliczka,  Journ.  As.   See 

Bengal   (1870)  273;    (1872)   101;  Boettger,  Ber.  Senck.  Nat.  Ges. 

(1886)  121;  Boulenger,  Ann.  &  Mag.  Nat.  Hist.  VI  14  (1894)  85. 
Microdiscopus  sumatranus  Peters,  Mon.  Berl.  Ak.   (1877)  422,  682. 

Description  of  species. —  (From  No.  1236,  E.  H.  Taylor  col- 
lection;   collected    at    Hinigaran,    Occidental    Negros,    March, 
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1915,  by  E.  H.  Taylor.)  No  vomerine  teeth;  choanse  small, 
round,  not  widely  separated ;  tongue  regularly  oval,  rounded 
behind;  no  canthus  rostralis;  head  broader  than  long;  loreal 
region  sloping  very  obliquely  to  mouth ;  nostrils  halfway  between 
eye  and  end  of  snout,  the  distance  between  them  greater  than 
their  distance  from  eye;  interorbital  region  narrow,  much  less 
than  a  single  eyelid;  eye  moderately  small,  its  diameter  less 
than  length  of  snout;  tympanum  covered  with  skin,  its  outline 
dim,  its  diameter  less  than  eye;  skin  above  granular,  striated, 
corrugated  or  with  small  tubercles ;  chin  roughly  granular,  with 
a  series  of  dim  glandular  tubercles  forming  two  longitudinal 
parallel  rows,  which  run  from  point  of  lower  jaw  to  breast, 
where  they  meet  a  row  of  small  glands,  which  cross  the  neck  to 
near  angle  of  mouth  and  go  above  arm  to  some  distance  on  side ; 
belly  finely  granular ;  anal  region  and  underside  of  thighs  gran- 
ular; a  straight  supratemporal  fold  from  eye  to  behind  angle 
of  mouth;  parietal  regions  somewhat  swollen;  arms  short,  thick; 
fingers  short  with  tips  not  as  wide  as  fingers;  palm  with  two 
prominent  tubercles,  that  on  first  finger  largest;  first  finger 
slightly  longer  than  third  or  second ;  hind  legs  short  and  thick ; 
toes  with  small  disks,  a  little  wider  than  toes;  toes  webbed  to 
base  of  disks,  very  slightly  incised  between  digits;  subarticular 
tubercles  small;  a  sharply  defined  inner  metatarsal  tubercle 
about  one-third  the  length  of  first  toe;  no  outer  metatarsal 
tubercle;  a  skin  fold  on  outer  side  of  first  and  fifth  toes,  that 
on  first  toe  continued  on  tarsus.  Male  with  internal  subgular 
vocal  sac.     The  tibiotarsal  articulation  reaches  snout. 

Color  in  life, — Above  black-brown,  with  a  dull  yellow  stripe 
from  snout  to  anus;  sides  lighter,  mottled  brown;  belly,  chin, 
and  underside  of  legs  dirty  cream,  more  or  less  spotted  or 
mottled  with  dark  brown. 

Measurements  of  Oxyglossus  Isevis  Giinther. 

mm. 

Length,  snout  to  vent  61 

Length  of  head  19 

Width   of   head  20.5 

Length  of  snout  7.5 

Diameter  of  tympanum  (about)  5 
Diameter  of  eye  6 

Foreleg  27 

Longest  finger  11 

Hind  leg  93 

Femur  23 

Tibia  21.5 

Longest  toe  22 
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Variation. — The  variation  in  color  is  marked ;  some  specimens 
in  my  collection  are  dull  reddish  brown  above  and  white  below, 
with  a  few  scattered  markings  on  legs ;  one  specimen  examined 
is  uniform  gray,  yellowish  below;  hind  legs  dark  above,  light 
below,  mottled  and  spotted  darker.  A  Mindanao  specimen  is 
grayish,  with  a  hair  line  on  back  with  two  dark  stripes  on  each 
side;  arms  and  legs  barred  with  darker;  the  small  tubercles  on 
hind  legs  tipped  with  yellowish.  The  rows  of  glands  on  neck 
are  scarcely  visible  in  preserved  specimens,  but  are  distinct  in 
living  frogs. 

Remarks. — The  frogs  of  this  species  are  thoroughly  aquatic 
in  habit  and  are  usually  found  in  water.  They  sit  in  the 
edges  of  the  pools,  only  the  snout  and  part  of  the  head  emerging. 
On  the  slightest  disturbance  they  disappear  below  the  surface, 
where  they  remain  for  a  considerable  time.  A  search  among 
leaves  and  mud  at  the  bottom  of  small  pools  often  revealed  spec- 
imens whose  presence  was  only  suspected.  These  frogs  appear 
to  be  found  everywhere  in  the  Philippines.  Specimens  were 
collected  by  H.  Otley  Beyer  at  Banaue,  Mountain  Province,  at 
an  elevation  of  1,800  meters.  They  are  known  from  Luzon, 
Samar,  Leyte,  Mindanao,  Dinagat,  Basilan,  Sulu  Archipelago, 
Negros,  Panay,  Mindoro,  Palawan,  and  Busuanga;  also  from 
Celebes,  Borneo,  Sumatra,  Malay  Peninsula,  and  Burma.  The 
two  types  in  the  British  Museum  are  females,  both  frorii  the 
Philippines ;  the  exact  type  locality  is  no  longer  known. 

Genus  RANA  Linnaeus 

Rana  LiNN-ffius,  Syst.  Nat.  ed.  10  1  (1758)  210;  Wagler,  Nat.  Syst. 
Amph.  (1830)  203;  Tschudi,  Class.  Batr.  (1838)  78;  Dumeril  and 
BiBRON,  Erp.  Gen.  8  (1841)  335;  Gunther,  Cat.  Batr.  Sal.  Brit. 
Mus.  (1858)  8;  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882) 
6;  Stejneger,  Bull.  U.  S.  Nat.  Mus.  58  (1907)  93. 

Rylarana  TiscHUDi,  Class.  Batr.  (1838)  78. 

Hylorana  GtJNTHER,  Cat.  Batr.  Sal.  Brit.  Mus.  (1858)  71;  Rept. 
Brit.  India    (1864)    423. 

Lininodytes  Dum^ril  and  Bibron,  Erp.  Gen.  8   (1841)   510. 

Polypedates  Tschudi,  Class.  Batr.  (1838)  78;  Gunther,  Cat.  Batr. 
Sal.  Brit.  Mus.    (1858)   77. 

"Pupil  horizontal.  Tongue  free  and  deeply  notched  behind. 
Vomerine  teeth.  Tympanum  distinct  or  hidden.  Fingers  free; 
toes  webbed,  with  simple  or  dilated  tips.  Outer  metatarsals 
separated  by  web.     Omosternum  and  sternum  with  a  strong 
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bony  style.  Terminal  phalanges  acute,  transversely  dilated  or 
T-shaped."     (Boulenger. ) 

Widely  distributed,  except  in  the  southern  parts  of  South 
America  and  in  New  Zealand.  Absent  in  Australia,  except  in 
the  northern  part. 

It  has  been  necessary  to  eliminate  from  the  Philippine  list 
some  species  long  regarded  as  occurring  there,  such  as  Rana 
tigerina  Daudin  and  R.  macrodon  Kuhl.  Stejneger  *  recognized 
that  the  large-toothed  species  of  the  Philippines  is  distinct  from 
R,  macrodon  and  named  it  R.  magna.  Rana  vittigera  and  R. 
moodiei  have  long  been  confused  with  R.  tigerina,  but  the  char- 
acters which  obtain  in  the  first  two  groups  show  clearly  that 
they  are  very  distinct  from  R.  tigerina. 

It  was  with  great  hesitancy  that  I  united  the  two  species, 
Rana  varians  Boulenger  and  R.  sanguinea  Boettger.  I  have  not 
examined  the  types,  but  a  comparison  of  the  type  descriptions 
shows  no  differences  warranting  separation.  My  opinion  was 
confirmed  by  a  comparison  of  specimens  from  the  Calamianes 
and  Palawan. 

Key  to  the  Philippine  species  of  Rana  Linnseus. 

a\  No  gland  on  upper  arm. 

b^.  Fingers  and  toes  not  or  but  slightly  dilated  at  tips;  no  bony  teeth 
in  lower  jaw. 
c\  Eyelid  much  wider  than  interorbital  distance;  no  distinct  canthus 
rostralis  (large  frog). 
<f .  A  flap  of  skin  on  outer  side  of  fifth  toe  and  metatarsal. 

R.  moodiei  Taylor    (p.  35). 
d\  No  skin  flap  on  fifth  toe  and  metatarsal. 

R.  vittigera  Wiegmann  (p.  37). 
c*.  Eyelid  about  equal  to  interorbital  space. 
cT.  Toes  almost  completely  webbed;  skin  granular   (small  frog). 

R.  mindanensis  (Girard)  (p.  41). 
(P,  Toes  about  two-thirds  webbed;  a  narrow  dorsolateral  fold. 

R.  palavanensis  Boulenger  (p.  43). 
c\  Eyelid  much  narrower  than  interorbital  space;  skin  smooth;  toes 

one-half  webbed  (small  frog) R.  parva  Taylor  (p.  42). 

b\  Fingers  and  toes  distinctly  dilated  into  small  disks,  without  a  groove 
around  the  edge;   two  well-developed  bony  teeth   in  the  anterior 
part  of  lower  jaw.     Canthus  rostralis  distinct,  angular, 
c*.  Toes    entirely    webbed;    tympanum    large,    distinct;    dorsolateral 
fold  sometimes  present  in  young  (large  frog). 

R.  msLgRA  Stejneger  (p.  44). 

*  Smithson.  Misc.  Coll.  52  (190&-10)  437. 
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c*.  Toes  about  two-thirds  webbed;  tympanum  large;  dorsolateral  fold 

usually  present  (rather  small  frog)..  R.  leytensls  Boettger  (p.  47). 

6*.  Fingers  and  toes  dilated  into  regular  disks  with  a  transverse  groove 

around  disk;  no  bony  mandibular  teeth. 

c*.  A  broad  glandular  dorsolateral  fold;  tympanum  equals  four-fifths 

eye;  canthus  rostralis  rounded;  toes  about  four-fifths  webbed. 

R.  erythrsea  (Schlegel)  (p.  50). 
c*.  A  narrow  dorsolateral  fold, 
cf.  First  finger  shorter  than  second, 

e\  Snout  truncate;   finger   disks   large;    tympanimi  three-fourths 

eye;  canthus  rostralis  angular....  R.  mearnsi  Stejneger  (p.  52). 

e*.  Snout  obtuse;  tympanum  about  two-fifths  eye;  canthus  rostralis 

angular R.  dubita  Taylor    (p.  68). 

e*.  Snout  acutely  pointed;  tympanum  about  three-fourths  eye- 

R.  luzonensis  Boulenger   (p.  55). 
e*.  Snout  rather  pointed;  tympanum  about  one-third  diameter  of 
eye;  an  inner  and  an  outer  metatarsal  tubercle. 

R.  guerreroi  Taylor   (p.  56). 
(P.  First   finger   equals   second;   toes   three-fourths   webbed;   finger 
disks  about  one-half  tympanum;   snout  rounded. 

R.   sanchezi  Taylor    (p.  57). 

cf.  First  finger  much  longer  than  second;   snout  obtusely  pointed; 

tympanum  more  than  three-fourths  eye ;  toes  four-fifths  webbed. 

R.  sanguinea  Boettger   (p.  60). 
c'.  No  dorsolateral  glandular  fold. 

d\  First  finger  shorter  than   second;   tympanum  three-fourths  eye. 

R.  everetti  Boulenger    (p.  63). 
d*.  First  finger  longer  than  second. 

e\  Diameter  of  tympanum  three-fourths  eye;  first  finger  not  op- 
posed to  others R.  suluensis  Taylor  (p.  65). 

e^  Diameter  of  tympanum  about  three-fifths  eye;  first  finger  op- 
posed to  others R.  philippinensis  Taylor  (p.  67). 

e'.  Diameter  of  tympanum  about  three-fifths  eye;  first  finger  not 

opposed  to  others R.  melanomenta  Taylor  (p.  69). 

a^  A  gland  present  on  upper  arm;  tips  of  toes  swollen  into  small  disks. 
6\  Interorbital  area   one  and  one-half  times   upper   eyelid;    tympanum 
about   one-half  eye.     Islandlike   dark   spots   on  back. 

R.  moellendorffi  Boettger  (p.  71). 
6^  Interorbital  area  equals  eyelid;  two  lateral  yellow  stripes. 

R.  simills   (Giinther)*   (p.  72). 
¥,  Interorbital  area   one   and   one-third  times   eyelid,   diameter   of  eye 
longer  than  snout;  no  lateral  stripes. 

R.   grandocula  Taylor    (p.  75). 
6*.  Interorbital  area  equals  eyelid;  diameter  of  eye  equals  length  of  snout. 

R.  glandulosa  Boulenger   (p.  76). 

♦  The  gland  on  upper  arm  may  be  indistinct  in  this   species  or  even 
entirely  wanting. 
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RANA  MOODIEI  Taylor 
Plate  1,  fig.  5 
Rana  moodiei  Taylor,  Philip.  Journ.  Sci.  16    (1920)   234. 

Tyve\ — No.  1240,  E.  H.  Taylor  collection;  collected  at  Manila, 
November,  1914,  by  E.  H.  Taylor. 

Description  of  type, — Vomerine  teeth  in  two  strong  oblique 
series,  beginning  on  anterior  inner  edge  of  choanse  but  extending 
a  considerable  distance  behind  them,  separatied  from  each  other 
by  a  very  slight  distance ;  choanse  moderate,  separated  from  each 
other  by  a  distance  a  little  larger  than  that  between  nostrils; 
no  apophyses  or  *'teeth"  on  anterior  part  of  lower  jaw;  distance 
between  Eustachian  tubes  about  one-fifth  longer  than  their 
distance  from  choanse;  length  of  head  from  angle  of  jaw  only 
slightly  greater  than  width  of  head  at  tympanum ;  eyes  moderate, 
not  extending  to  edge  of  outline  of  head  when  viewed  from 
above,  their  diameter  equal  to  their  distance  from  snout ;  nos- 
trils very  distinctly  nearer  tip  of  snout  than  eye;  tympanum 
large,  distinct,  about  three-fourths  diameter  of  eye ;  upper  eyelid 
about  one  and  one-half  tiyies  interorbital  distance;  tympanum 
separated  from  eye  by  a  distance  equal  to  three-fourths  its 
diameter;  loreal  region  sloping  broadly,  not  concave;  canthus 
rostralis  rounded  or  very  indistinct ;  skin  above  extremely  rugose 
with  tubercles  and  folds  of  irregular  length;  a  skin  fold  across 
occiput  behind  upper  eyelids  continuous  with  the  angular  folds 
from  eye  to  arm  above  tympanum;  a  fold  on  posterior  part  of 
upper  lip  turning  down  at  angle  of  jaw;  a  series  of  dorsolateral 
longitudinal  folds  not  continuous,  other  shorter  folds  on  sides 
and  back;  upper  part  of  limbs  with  small  tubercles;  belly  and 
throat  smooth ;  underside  of  limbs  and  posterior  part  of  thighs 
smooth,  except  in  anal  region;  first  finger  longer  than  second 
and  fourth;  subarticular  tubercles  distinct;  palmar  tubercles,, 
except  that  on  base  of  first  finger,  very  indistinct ;  tips  slightly 
swollen;  toes  not  more  than  three-fourths  webbed,  the  web 
reaching  near  tip  of  fifth  and  outer  side  of  third,  a  distinct  flap 
of  skin  on  outer  side  of  fifth ;  a  very  strong,  compressed,  inner 
metatarsal  tubercle,  no  outer;  an  indistinct  tarsal  fold  from 
inner  tubercle;  tibiotarsal  articulation  reaches  anterior  corner 
of  eye.     Males  with  vocal  sacs. 

Color  in  life. — Above  brownish  olive,  with  very  indistinct 
darker  markings ;  sides  rather  lighter,  yellowish,  with  dense, 
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darker  reticulations ;  belly  yellowish ;  large  dark  spots  on  upper 
labials. 

Measurements  of  Rana  moodiei  Taylor. 

mm* 

Length,  snout  to  vent  73 

Length  of  head  30 

Width  of  head  29 
Diameter  of  eye  9.5 

Diameter  of  tympanum  5.5 

Length  of  snout  12 
^  Eye  to  nostril  7.5 

Interorbital  distance  4 

Upper  eyelid  5.8 

Foreleg  40 

Longest  finger  15 

Hind  leg  120 

Femur  32.5 

Tibia  34 

Foot  and  heel  55 

Longest  toe  37 

Variation. — Certain  variations  exist  in  this  species.  Min- 
danao specimens  are  greenish  brown  to  brownish  with  darker 
spots,  and  the  distance  between  the  point  of  skin  flap  on  the 
fifth  toe  to  the  inner  metatarsal  tubercle  is  greater  than  in 
Manila  specimens.  In  certain  specimens  the  skin  is  pulled  tight 
across  the  occiput,  and  the  transverse  fold  is  scarcely  notice- 
able. In  none  of  the  specimens  (there  are  no  less  than  forty  in 
my  collection  and  that  of  the  Bureau  of  Science)  is  there  a  trace 
of  the  median  dorsal  stripe,  a  stripe  on  the  tibia,  or  a  diagonal 
lateral  yellowish  stripe;  the  skin  flap  is  universally  present. 
Males  usually  have  large  black  spots  on  each  side  of  the  throat, 
the  skin  of  which  is  sometimes  in  folds. 

Remarks. — This  species  differs  from  Rana  vittigera  Wiegmann 
in  much  the  same  manner  that  R.  tigerina  Daudin  differs  from 
R.  limnocharis;  that  is,  in  the  presence  of  the  flap  of  skin  on 
the  fifth  toe.  From  R.  vittigera  it  also  differs  in  having  a  fold 
of  skin  across  the  head ;  the  head  broader  in  proportion  to  length; 
the  eyes  smaller  and  less  prominent;  the  nostrils  nearer  tip  of 
snout;  and  in  the  absence  of  stripes  on  the  body.  It  differs 
from  R.  tigerina  in  the  absence  of  "teeth"  in  the  lower  jaw, 
the  more  forward  position  of  the  nostrils,  and  the  much  less 
extent  of  webbing  on  toes. 

The  species  is  common  in  Mindanao,  Luzon,  and  Negros,  and 
probably  occurs  on  many  other  islands.     It  is  probable  that  cer- 
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tain  records  of  Rami  tigerina  from  the  Philippines  are  referable 
to  this  species. 

The  breeding  season  for  the  species  in  Manila  begins  about 
July  10 ;  it  breeds  in  the  same  pools  as  does  Rana  vittigera.  I 
am  as  yet  unable  to  differentiate  the  tadpoles  of  the  two  species. 

The  species  is  named  for  my  friend  and  former  teacher,  Dr. 
Roy  Lee  Moodie,  associate  in  anatomy,  University  of  Illinois, 
Chicago,  noted  for  his  extensive  researches  on  extinct  Amphibia 
of  North  America. 

RANA  VITTIGERA  WIegmann 
Plate  2,  fig.  3 

Rana  vittigera  Wiegmann,  Nova  Acta  Acad.  Leop.-Carol.  (1836)  225. 
pl.  21,  fig.  1. 
Rana  tigrina  and  Rana  tigerina  of  various  authors  in  the  references 
of  this  species  to  the  Philippines.* 


*  It  is  highly  probable  that  many  of  the  references  of  Rana  tigerina 
Daudin  to  the  Philippines  should  be  placed  under  this  species,  at  least 
in  part,  since  it  is  probable  that  specimens  of  J?,  moodiei  have  also  been 
confused  with  it.     I  am  confident  that  the  Philippine  specimen  of  R,  vitti- 
gera Wiegmann  (which  was  one  of  the  types)  belonged  to  the  species  here 
considered;  the  Macao  specimen  may  be  referable  to  R.  limnocharis.    In 
consequence  I  have  resurrected  Wiegmann's  name.     (Note  distinctive  char« 
acters   under    remarks.)     My   opinions    regarding   the   treatment   of   this 
species  are  concurred  in  by  Prof.  S.  F.  Light,  of  the  University  of  the 
Philippines,  who  for  a  number  of  years  has  used  this  species  as  well  as 
/?.  moodiei  for  dissection  and  demonstration  in  his  biological  classes.     Recent 
study  by  Boulenger  and  by  Annandale  of  the  allied  Indian  and  Asiatic  frogs 
has  brought  the  subject  of  the  indentity  of  this  group  of  species  into  the 
field  of  discussion.     Boulenger,  Rec.  Ind.  Mus.  15  ^  (1918)  52  and  65,  relying 
on  Wiegmann's  figures  (op.  cit.)  and  on  the  opinion  of  Peters,  Mon.  Berl. 
Ak.   (1863-78),  regards  Rana  vittigera  Wiegmann  and  R,  rugulosa  Wieg- 
mann as  identical  and  makes  them  synonyms  of  R,  cancrivora  Gravenhorst 
which  he  first  (p.  52)  regards  as  a  variety  of  R,  tigerina  and  later  (p.  65) 
as  a  distinct  species.     Annandale,  Mem.  As.   Soc.  Bengal   6    (1917)    126, 
identifies  Rana  rugulosa  as  a  distinct  species,  and  places  R.  vittigera  as 
a  questioned  synonym  of  R.  cancrivora.     I  formed  my  opinion  concerning 
these  forms  before  I  had  access  to  the  two  papers.     The  frog  figured  as 
R.  vittigera  Wiegmann  (op.  cit.)  is  beyond  peradventure  identical  with  the 
species  here  described  under  the  same  name.     The  absence  of  the  loose 
flap  of  skin  along  the  fifth  toe,  a  character  which  is  invariably  found  in 
descriptions  of  R.  tigerina  and  allied  species   (or  varieties),  and  I  believe 
a  good  specific  character,  separates  R,  vittigera  once  and  for  all  from  this 
so-called  Rarui  tigerina  group.     Doctor  Annandale  in  a  recent  letter  has 
suggested  that  I  review  the  group  in  the  light  of  these  recent  papers. 
When  sufficient  material  is  available,  I  may  do  so. 
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Description  of  species. —  (From  No.  1234,  E.  H.  Taylor 
collection;  collected  at  Manila,  November,  1914,  by  E.  H. 
Taylor.)  Vomerine  teeth  in  two  oblique  series  beginning  on 
anterior  inner  edge  of  choanae  and  extending  behind  their 
posterior  edge;  tongue  large,  deeply  notched,  extensively  free; 
(male  with  vocal  sacs) ;  distance  between  choanae  equals  distance 
from  eye  to  nostril ;  head  longer  than  wide ;  snout  rather  pointed, 
tip  rounded  in  lateral  profile,  slightly  projecting;  nostrils  equi- 
distant or  slightly  nearer  tip  of  snout  than  eye;  no  canthus 
rostralis,  the  lores  very  slightly  concave,  sloping  broadly  to 
mouth;  diameter  of  eye  a  little  more  than  distance  of  eye  to 
nostril;  tympanum  from  one-half  to  two-thirds  eye;  distance 
from  eye  to  tympanum  equals  about  three-fifths  the  diameter 
of  the  latter;  interorbital  distance  about  half  the  width  of  an 
eyelid;  skin  above  on  back  strongly  rugose,  with  longer  and 
shorter  longitudinal  folds,  the  spaces  between  distinctly  granular; 
a  strong  angular  fold  from  eye  above  tympanum  to  above  foreleg; 
a  short  glandular  fold  from  corner  of  mouth  to  above  foreleg; 
sides  granular,  with  short  longitudinal  folds  on  upper  part ;  chin 
and  throat  smooth ;  belly  smooth,  except  posterior  part,  which  is 
slightly  wrinkled  and  granular;  anal  region  granular;  fingers 
not,  or  but  very  slightly,  swollen  at  tip,  rather  blunt ;  subarticular 
tubercles  prominent;  carpal  tubercles  indistinct;  first  finger  ex- 
tends considerably  beyond  second  and  fourth,  no  trace  of  skin 
fold  on  sides  of  inner  fingers ;  toes  from  one-half  to  three-fourths 
webbed,  the  membranes  failing  to  reach  the  tips,  and  deeply 
excised  between  digits;  no  free  skin  fringe  on  outer  toe,  but  a 
mere  indication  of  a  skin  fold;  inner  metatarsal  tubercle  small, 
compressed,  its  length  about  one-third  that  of  first  toe;  no  in- 
dication of  an  outer  tubercle;  tibiotarsal  articulation  reaches 
anterior  corner  of  eye  or  slightly  farther;  interorbital  region 
equals  about  one-half  the  distance  between  nostrils. 

Color  in  life, — Above  dark  olive  gray,  with  numerous,  scattered, 
larger  and  smaller  blackish  spots  on  back,  sides,  and  limbs;  a 
prominent  bar  across  head  over  posterior  part  of  eyelids,  and 
a  prominent,  broad  W-shaped  mark  between  shoulders;  sides 
olive  to  yellowish  brown  with  a  dim,  lighter,  yellow-brown  diag- 
onal stripe  from  eye  to  near  groin ;  axilla,  underside  of  arm,  groin, 
underpart  of  hind  limbs,  and  upper  side  of  foot,  bright  lemon 
to  canary;  belly  whitish;  throat  dusky;  lips  above  and  below 
with  dark  spots;  a  loreal  stripe  present;  underside  of  hand  and 
foot  rather  purplish ;  posterior  aspect  of  thigh  black,  reticulated 
with  yellow  lities. 
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Measurements  of  Rana  vitUgera  Wiegmann. 

mm. 

Len^h,  snout  to  vent  95 

Length  of  head,  to  angle  of  jaw  35 

Width  of  head  30 

Length  of  snout  15.5 

Diameter  of  eye  10 

Diameter  of  tympanum  6.5 

Eye  to  nostril  7.2 

Interorbital  distance  4 

Upper  eyelid,  width  7 

Foreleg  45 

Longest  finger  17 

Hind  leg  154 

Femur  43 

Tibia  46 

Foot  66 

Longest  toe  45 

Variation. — There  is  slight  variation  in  the  amount  of  webbing 
between  the  toes,  and  the  toes  are  never  fully  webbed.  In  young 
specimens  the  toes  are  more  pointed  at  the  tip,  while  in  older 
specimens  they  are  blunter  and  sometimes  swollen.  The  size  of 
the  tympanum  varies,  but  is  always  more  than  one-half  the 
diameter  of  the  eye.  Occasional  specimens  have  the  nostrils 
exactly  halfway  between  tip  of  snout  and  eye.  The  number  and 
arrangement  of  the  longitudinal  folds  vary  with  each  specimen. 
The  arrangement  of  the  vomerine  teeth  is  quite  constant;  these 
teeth  are  usually  larger  and  stronger  in  older  specimens. 

The  color  varies  remarkably;  about  two-thirds  of  the  two 
hundred  specimens  examined  had  a  median,  dorsal,  greenish 
yellow  or  white  stripe,  from  tip  of  snout  to  anus,  varying  in 
width  from  a  stripe  of  5  millimeters  to  a  hair  line.  The  diag- 
onal line  on  the  sides  is  invariably  evident,  often  bright  green 
or  yellow,  frequently  dull  and  rather  obscure.  The  ground  color 
varies  from  grayish  yellow  to  dark  blackish  brown;  frequently 
in  lighter  specimens  the  dark  spots  are  green;  other  specimens 
show  the  entire  back  a  bright  green.  Many  specimens  have  a 
narrow  yellow  line  from  knee  to  heel.* 

Remarks. — This  species  differs  from  Rana  tigerina,  with  which 
it  has  frequently  been  confused,  in  the  absence  of  the  membrana- 

*  I  am  indebted  to  Prof.  S.  F.  Light  for  several  living  specimens  of  this 
species,  with  numerous  tadpoles ;  and  for  the  privilege  of  examining  a 
Jarge  quantity  of  living  and  preserved  material  at  the  University  of  the 
Philippines. 
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ceous  fringe  on  the  fifth  toe;  the  absence  of  bony  teeth  or 
prominences  in  the  lower  jaw;  and  the  lesser  amount  of  webbing 
between  the  toes.  Other  less  important  differences  are  evident 
on  a  comparison  of  the  two  species.  From  Rana  limnocharis 
it  differs  in  its  larger  size,  the  more  anterior  arrangement  of 
the  vomerine  teeth,  and  the  absence  of  an  outer  metatarsal  tu- 
bercle. They  agree  with  each  other  in  the  absence  of  the  fringe 
and  the  proportionally  longer  legs.  From  Rana  macrodon  and 
R.  modesta  Boulenger,  it  differs  in  the  absence  of  large  bony 
teeth,  the  absence  of  distinct  disks  on  toes,  and  the  lesser  extent 
of  the  webbing.  Rana  moodiei,  with  which  it  is  most  frequently 
confused  in  the  Philippines,  has  a  membranaceous  fringe  on  the 
fifth  toe,  but  neither  a  dorsal  nor  a  diagonal  lateral  stripe  is  ever 
present ;  the  limbs  are  shorter  in  R.  moodiei,  the  nostrils  farther 
forward,  and  a  fold  is  usually  present  between  the  posterior 
comers  of  the  eyes  across  the  head,  at  least  in  adult  specimens. 
Rana  vittigera  is  common  in  Luzon,  and  I  have  taken  specimens 
in  Mindoro  and  Negros.  In  the  Bureau  of  Science  collection 
there  is  a  specimen  from  Polillo,  It  is  found  in  the  same  local- 
ities and  habitats  as  R.  magna  and  R.  moodiei.  The  breeding 
season  at  Manila  begins  about  the  first  of  July.  The  eggs  are 
usually  deposited  in  pools  of  water,  left  by  rains. 

Tadpoles. — Specimens  of  tadpoles  of  this  species  obtained  July 
17  measured  as  follows:  Total  length,  52  millimeters;  snout  to 
vent,  20;  depth  of  tail  fin,  10;  hind  legs,  11.  Spiracle  sinistral; 
distance  between  nostrils  less  than  their  distance  from  eye; 
nostrils  nearer  eye  than  tip  of  snout ;  mouth  with  short  sucker- 
like distension ;  maxillary  beak  a  heavy,  regularly  curved,  black 
plate;  plate  in  lower  jaw  rather  angular  medially;  upper  lip 
with  a  series  of  minute  black  teeth  on  its  extreme  outer  edge, 
two  shorter  curved  series,  widely  separated  somewhat  below  it; 
lower  lip  rather  lobulated  on  edge  with  three  series  of  teeth  on 
inner  surface,  the  upper  series  longest,  the  lower  shortest  and 
widest.* 

Color. — Above  greenish,  with  darker  markings ;  usually  a  few 
specimens  show  a  median  lighter  line  on  back  and  lateral,  diag- 
onal, yellowish  green  lines  on  sides;  occasionally  there  is  » 
blackish  bar  across  interorbital  region  and  eyelids;  golden  and 
green  on  sides  and  variegated  golden  on  belly. 

*  It  is  significant  that  the  tadpoles  here  described  resemble  the  tadpole  of 
Rana  cancrivora  described  and  figured  by  Annandale,  Rec.  Ind.  Mus.  15* 
(1918)  64. 
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RANA  MINDANEN8I8  (Girard) 

Hylarana  mindanensis  Girard,  Proc.  Acad.  Nat.  Sci.  Philadelphia  6 
(1853)  423;  U.  S.  Expl.  Exp.,  Herpetology  (1858)  52;  Boulenger, 
Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2   (1882)   6. 

Rana  mindanemis  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  121;  Casto 
DE  Elera,  Cat.  Fauna  Filipinas  1   (1895)  445. 

Description  of  species,— *'This  appears  to  be  the  smallest 
species  of  its  genus,  the  greatest  length  of  the  body  and  head 
together  measuring  but  one  inch,  the  head  forming  about  the 
third  of  it,  and  is  as  long  as  broad.  The  upper  surface  of  the 
head  is  almost  flat,  and,  when  viewed  from  above,  ovoid  in  its 
outline.  The  snout  is  elevated,  rounded,  narrow,  and  quite 
prominent.  The  nostrils  are  conspicuous,  and  nearer  the  ex- 
tremity of  the  snout  than  the  anterior  rim  of  the  orbit.  The 
space  between  the  nostrils  and  eyes  is  subconcave,  whilst  the 
margin  of  the  jaw  constitutes  a  convex  ridge.  The  eyes  are 
proportionally  large  and  prominent,  subcircular  in  shape,  their 
diameter  being  equal  to  the  distance  between  their  anterior 
rim  and  the  extremity  pf  the  snout.  The  interocular  space  is 
equal  to  the  greatest  width  of  the  upper  lid,  which,  itself,  is 
smooth  like  the  surface  of  the  head.  The  tympanum  is  situated 
very  close  to  the  eye,  and  is  less  in  diameter  than  the  latter. 
The  tongue  is  large,  fleshy,  subelliptical ;  its  posterior  bifurcation 
being  narrow  and  diverging.  The  inner  nostrils  are  subcircular, 
of  medium  size,  and  situated  near  to  the  jaw-bone.  The  vomerine 
teeth  are  not  very  conspicuous,  disposed  upon  two  narrow,  widely 
separated,  elliptical  groups  or  series,  directed  obliquely  inwards 
and  backwards  from  the  posterior  margin  of  the  inner  nostrils. 

"The  body  is  elongated,  subcylindrical ;  the  anterior  limbs 
slender,  shorter  than  the  trunk;  the  posterior  ones,  compar- 
atively well  developed,  longer  than  the  body  and  head  together, 
by  the  whole  length  of  the  foot.  The  fingers  are  subdepressed ; 
the  first  is  but  very  little  longer  than  the  second  and  fourth; 
the  latter  two  being  nearly  equal.  The  palm  of  the  hand  exhibits 
ridges  running  in  the  direction  of  the  fingers.  The  articulations 
of  the  latter  are  provided  beneath  with  conspicuous  thpugh  small 
knobs  or  tubercles,  in  every  point  similar  to  the  swellings  on  the 
inferior  surface  of  their  extremities.  The  toes  are  webbed,  very 
nearly  to  their  tips,  but  the  membrane  is  very  deeply  concave 
between  all  of  them.  The  swellings  at  their  extremities  are 
larger  than  the  tubercles  under  their  articulations.  There  is 
but  one  metatarsal  tubercle,  situated  at  the  base  of  the  inner 
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toe,  from  which  a  horny  ridge  extends  along  the  inner  edge  ol 
the  tarsus.  The  exterior  ridge  of  the  fifth  toe  is  bordered  by 
a  membranous  ridge,  which,  however,  does  not  reach  quite  to 
its  extremity.  The  skin  above  is  minutely  pustulous,  and  smooth 
beneath. 

Color, — "The  ground  color  is  greenish-brown,  uniform  and 
lighter  beneath.  There  are  obsolete  darker  spots  on  the  body 
as  well  as  on  the  limbs.  The  margin  of  the  upper  jaw  and  sides 
of  the  head  exhibit  similar  traces  of  maculae."     (Girard.) 

Remarks. — Two  specimens  were  captured  *'in  the  Caldera,  on 
Mindanao''  near  Zamboanga.  Boulenger  regards  this  as  a  doubt- 
ful species.     It  has  not  been  rediscovered. 

RANA  PARVA  Taylor 
Plate  3,  fig.  4 
Ranaparva  Taylor,  Philip.  Journ.  Sci.  16  (1920)    241. 

Type. — No.  F409,  E.  H.  Taylor  collection;  collected  at  Buna- 
wan,  Agusan,  Mindanao,  August,  1912,  by  E.  H.  Taylor. 

Description  of  type. — Vomerine  teeth  in  two  elongate,  oblique, 
converging  series,  beginning  on  inner  side  of  choanse  and  ex- 
tending much  beyond  hinder  level  of  choanse,  narrowly  separated 
medially;  choanae  small,  rather  hidden  under  edge  of  jaw;  tongue 
oval,  very  sHghtly  notched  behind,  the  '*horns"  only  slight  rounded 
knobs,  widely  separated  at  their  base ;  head  and  body  flat  above, 
head  about  as  wide  as  long;  eye  distinctly  less  than  length  of 
snout;  tympanum  distinct,  its  diameter  about  two-thirds  that  of 
eye;  nostril  much  nearer  end  of  snout  than  eye;  tympanum  sep- 
arated from  eye  by  a  distance  equal  to  one-half  its  diameter; 
interorbital  width  one  and  one-half  times  upper  eyelid ;  canthus 
rostralis  distinct,  rounded ;  loreal  region  with  slight  oblique  slope ; 
a  slight  depression  behind  nostrils,  distance  between  nostrils 
much  greater  than  their  distance  from  eyes ;  skin  on  back  smooth ; 
on  snout,  sides,  and  upper  side  of  limbs  skin  with  numerous 
minute  rounded  depressions;  chin,  throat,  and  belly  smooth;  a 
very  slight  supratemporal  fold  above  tympanum  to  near  arm; 
no  dorsolateral  fold ;  fingers  very  slender,  widened  at  tips  into 
very  small  disks,  slightly  wider  than  the  digits  tljemselves ;  first 
finger  distinctly  longer  than  second,  slightly  longer  than  fourth ; 
no  skin  fold  on  outer  finger  or  on  arm ;  toes  one-third  to  one-half 
webbed,  third  toe  barely  longer  than  fifth;  disks  of  toes  slightly 
larger  than  those  on  fingers;  subarticular  tubercles  moderate; 
an  elongate,  oval,  i;nner  metatarsal  tubercle,  more  than  a  third 
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the  length  of  first  toe ;  no  outer  tubercle  visible ;  no  tarsal  fold ; 
tibiotarsal  articulation  reaches  nostril. 

Color  in  life, — Above  uniform  reddish  brown  on  back,  snout, 
and  head,  with  very  distinct  darker  areas  interorbitally  and 
between  shoulders ;  sides  of  head  and  body  darker  brown  than 
back,  becoming  almost  black  along  the  straight  dorsolateral  limit 
of  the  ground  color  of  back,  forming  a  distinct  contrast;  the 
ventrolateral  area  much  lighter,  with  small  yellowish  spots ;  belly 
cream,  chin  densely  powdered  with  cinnamon  brown;  arms  and 
limbs  brown,  lightly  barred  with  darker  brown. 

Measurements    of  Rana   parva    Taylor. 


Type. 

Cotype. 

mm. 

mm. 

Length   of   head 

' 

10.5 

10 

Width  of  head 

10.1 

10.2 

Diameter  of  eye 

3 

3 

Diameter  of  tympanum 

1.8 

2.1 

Depth    of    snout, 

in 

front   of    eye 

3.3 

3.3 

Length   of  snout 

4.2 

4.2 

Foreleg 

15.5 

15.5 

Longest  finger 

6 

5.9 

Hind  leg 

47 

46 

Femur 

14 

14 

Tibia 

16 

16.5 

Longest  toe 

13.5 

13 

Variation, — A  third  specimen  in  my  collection  agrees  fairly 
well  in  proportions  with  the  other  two,  but  is  smaller.  In  this 
specimen  the  following  differences  in  markings  are  evident :  The 
ground  color  of  the  back  is  much  lighter  along  the  dorsolateral 
line ;  the  sides  are  lighter  with  only  a  narrow  dark  line  along  the 
upper  part ;  the  chin  and  underside  of  limbs  are  somewhat  more 
densely  powdered  with  brown. 

Remarks, — Three  specimens  are  in  my  collection.  They  were 
taken  in  low  mountains  near  Buna  wan,  Agusan,  Mindanao.  They 
may  be  related  to  Girard's  species  Rana  mindanensis,  of  Minda- 
nao, but  they  differ  from  it  in  a  few  essential  points.  In  R, 
mindanensis  the  eyelid  equals  the  interorbital  region,  and  the 
toes  are  entirely  webbed;  the  coloration  also  is  different.  Other 
differences  are  evident  on  a  comparison  of  the  two  descriptions. 

RANA  PALAVANENSIS  Boulenger 

Rana  palavan^nsis  Boulenger,  Ann.  &  Mag.  Nat.  Hist.  VI  14  (1894) 
85;  Proc.  Zool.  Soc.  London    (1897)   230. 

Description  of  species,-— ^^Yomerine  teeth  in  two  short  oblique 
series  commencing  on  a  line  with  the  hinder  edge  of  the  choanse. 
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Head  moderate,  as  long  as  broad ;  snout  short,  rounded,  as  long 
as  the  diameter  of  the  orbit;  canthus  rostralis  angular;  loreal 
region  slightly  concave;  nostril  equidistant  from  the  orbit  and 
the  end  of  the  snout;  interorbital  space  as  broad  as  or  a  little 
narrower  than  the  upper  eyelid ;  tympanum  distinct,  three-fifths 
the  diameter  of  the  eye.  Fingers  moderate,  the  tips  swollen 
or  dilated  into  very  small  disks;  first  finger  extending  slightly 
beyond  second;  toes  moderate,  two-thirds  webbed,  the  tips  di- 
lated into  small  but  very  distinct  disks;  subarticular  tubercles 
moderate;  inner  metatarsal  tubercle  elliptical,  flat,  measuring 
two-fifths  or  one-half  the  length  of  the  inner  toe ;  no  outer  meta- 
tarsal tubercle;  no  tarsal  fold.  Tibio-tarsal  articulation  reach- 
ing the  tip  of  the  snout  or  beyond;  tibia  as  long  as  or  a  little 
shorter  than  the  fore  limb.  Skin  nearly  smooth ;  posterior  half 
of  upper  eyelids  warty;  a  fold  from  the  eye  to  the  shoulder;  a 
narrow  glandular  dorso-lateral  fold,  beginning  behind  the  upper 
eyelid,  above  the  supratemporal  fold." 

Color. — "Brown  or  greyish  brown  above ;  sides  of  snout  below 
the  canthi  blackish  or  dark  grey,  with  some  more  or  less  distinct 
dark  vertical  bars  on  the  lip;  supratemporal  and  dorso-lateral 
folds  edged  with  dark  brown  or  black  on  the  outer  side ;  a  dark 
crossbar  between  the  eyes  and  a  dark  A -shaped  interscapular 
marking  usually  present;  limbs  with  regular  dark  cross-bands; 
lower  parts  whitish,  uniform,  or  throat  and  breast  spotted  with 
brown.     Male  with  internal  vocal  sacs. 

"From  snout  to  vent  43  millim."  (Boulenger.) 
Remarks. — The  types  are  from  Palawan  where  they  were  col- 
lected by  A.  Everett.  Later  the  species  was  discovered  by  the 
same  collector  on  Mount  Kinabalu,  Borneo,  and  in  Celebes.  The 
types  are  females  and  consequently  have  no  vocal  sacs.  Speci- 
mens of  males  taken  in  Celebes  had  vocal  sacs.  In  Celebes  the 
species  has  been  taken  at  an  elevation  of  4,000  feet.  The  species 
appears  to  be  closely  related  to  Rana  leytensis  Boettger,  but  that 
species  lacks  the  dorsolateral  fold  present  in  R.  palavariensis. 
According  to  Boulenger,  it  is  related  also  to  R.  modesta  Boulen- 
ger,  R.  doriss  Boulenger,  R.  limborgii  Sclater,  and  R.  hascheana 
Stoliczka. 

RANA  MAGNA  Stejneger 
Plate  2,  fig.  2 
Rana  magna  Stejneger,  Smithson.  Misc.  Coll.  52   (1908-10)   437. 

Description  of  species. —  (From  No.  28,  Bureau  of  Science 
collection;  collected  on  Polillo  Island,  October,  1909,  by  C. 
Canonizado.)     Vomerine  teeth  in  two  large,  oblique,  strongly 
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denticulated  series,  arising  from  the  anterior  inner  edge  of  the 
choanae,  but  their  greater  length  lies  behind  the  posterior  edge ; 
separated  from  each  other  by  a  distance  less  than  one-half  the 
length  of  a  single  series;  two  strongly  raised,  transverse,  bony 
ridges  behind  choanse,  separated  from  each  other  by  a  distance 
equal  to  two-thirds  that  between  choanse ;  vomerine  teeth  barely 
extend  to  their  anterior  level;  the  latter  distance  equal  to  dis- 
tance of  nostril  to  eye;  tongue  very  large,  cordiform;  Eustachian 
tubes  as  far  from  each  other  as  from  choanse;  two  large  man- 
dibular "teeth"  on  the  anterior  part  of  lower  jaw,  fitting  into 
the  depressions  in  upper  jaw;  hesid  very  slightly  longer  than 
broad,  occipital  regiop  rather  rugose ;  sn6ut  smooth  and  flat,  ex- 
cept in  front  of  nostrils,  which  slope  very  slightly  to  tip ;  end  of 
snout  high,  vertical ;  canthus  very  strongly  defined,  angular  to  tip; 
upper  part  of  loreal  region  vertical,  lower  part  sloping  broadly, 
making  the  region  behind  nostril  distinctly  concave;  eye  mod- 
erate, its  diameter  reaching  a  little  beyond  nostril ;  nostril  about 
one-fourth  nearer  tip  of  snout  than  eye;  tympanum  small,  its 
outer  edge  moderately  distinct,  about  one-half  the  diameter  of 
eye,  separated  from  eye  by  a  distance  one  and  one-fourth  times 
its  diameter;  interorbital  distance  a  little  greater  than  width  of 
upper  eyelid ;  skin  above  rough,  tuberculated ;  a  very  strong  fold 
from  eye  to  above  arm,  above  tympanum;  a  short,  distinct, 
glandular  fold  behind  angle  of  mouth,  an  elongate  fold  behind 
eye  curving  inward;  two  strong  tubercles  on  occipital  region; 
two  larg^  tubercles  on  shoulders,  behind  which  are  three  large 
tubercles  on  each  side  of  back;  skin  of  posterior  part  of  body 
finely  granulate,  interspersed  with  numerous  larger  tubercles; 
posterior  part  of  eyelid  strongly  tubercular ;  indications  of  a  fold 
between  posterior  parts  of  interorbital  region;  sides  strongly 
tubercular;  loreal  region  tubercular;  skin  below  smooth  or  finely 
granulate,  wrinkled  in  posterior  part  of  belly,  smooth  on  posterior 
part  of  limbs ;  first  finger  longer  than  second  but  slightly  shorter 
than  fourth,  second  and  third  fingers  with  distinct  skin  folds 
on  inner  side  and  dim  ones  on  outer  side ;  subarticular  tubercles 
large,  round,  blunt;  tips  of  fingers  swollen  into  small  rounded 
pads ;  a  prominent  tubercle  at  base  of  first  finger ;  toes  webbed 
fully,  the  membrane  reaching  tip  of  pad  on  outer  side  of  first, 
second,  and  third  toes,  and  to  base  of  terminal  pads  elsewhere ; 
pads  on  toes  a  little  larger  than  those  on  fingers;  a  cutaneous 
flap  on  outer  part  of  first  toe  extending  to  inner  metatarsal 
tubercle,  another  on  fifth  toe  interrupted  near  the  middle ;  inner 
metsttarsal  tubercle  strong,  oval,  about  half  the  length  of  first 
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toe;  no  outer  tubercle;  no  dorsolateral  fold;  tibiotarsal  articu- 
lation reaches  nostril  or  a  little  beyond ;  a  rather  indistinct  tarsal 
fold;  distance  between  nostrils  a  little  less  than  their  distance 
from  eye,  greater  than  their  distance  from  mouth,  and  slightly 
less  than  width  of  upper  eyelid. 

Color  in  alcohol. — Above  brown  of  varying  darker  and  lighter 
shades ;  snout  somewhat  lighter,  with  an  indistinct  darker  band 
between  eyes;  region  below  and  behind  eye  lighter  than  loreal 
region;  lower  lip  spotted  and  mottled  with  black;  limbs  with 
darker  markings,  not  forming  bars ;  posterior  part  of  limbs  dark, 
reticulated  with  yellowish  brown ;  below  dusky,  variously  mottled 
and  reticulated  with  darker ;  heels  and  soles  of  feet  dark  brown. 


Measurements  of  Rana  magna  Stejneger, 


mm. 


Length,  snout  to  vent  130 

Length  of  head,  from  angle  of  jaw  58 

Width  of  head,  at  tympanum  53 

Length   of  snout  22 

Diameter  of  eye  14 

Eye  to  nostril  13 

Distance  between  nostrils  10 

Tympanum  7 

Eye  to  tympanum  9.1 

Upper  eyelid  11 

Interorbital   distance  13 

Foreleg  67.5 

Longest  finger,  from  base  of  palm                                          33 

Hind  leg  164 

Femur  70 

Tibia  60 

Foot  89 

Longest  toe  64 

Variation. — The  collection  of  the  Bureau  of  Science  contains 
specimens  of  this  species ;  my  own  collection  also  contains  speci- 
mens from  various  localities.  The  young,  like  the  young  of  Rana 
macrodon,  differ  rather  markedly  from  the  adult.  In  R.  magna 
the  upper  eyelid  is  broader  than  the  interorbital  distance;  the 
tympanum  is  distinct  and  not  as  far  from  the  eye ;  the  tubercles 
and  folds  on  body  are  less  numerous;  there  is  a  rather  distinct 
broken  dorsolateral  fold  from  eye  to  above  groin  (rarely  contin- 
uous) ,  and  there  are  other  shorter  longitudinal  folds  on  the  sides; 
the  webs  on  the  feet  are  somewhat  excised  between  the  toes ;  the 
disks  on  the  fingers  are  slightly  more  distinct;  the  tibiotarsal 
articulation  reaches  variously  from  eye  to  tip  of  snout ;  the  dorso- 
lateral fold  is  separated  from  the  supratympanic  fold.  The  l)ody 
above  is  dark  brown  of  varying  shades,  sometimes  with  darker 
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spots;  groin  strongly  marked  with  black;  the  youngest  specimens 
usually  have  a  strong,  dark  brown  temporal  spot;  labials  with 
large  brown  spots  which  are  continuous  on  both  upper  and  lower 
jaws;  posterior  part  of  limbs  dark,  mottled  with  yellow  and 
white;  usually  a  loreal  stripe  present. 

In  the  adult  specimens  the  length  of  the  first  and  fourth 
fingers  varies  somewhat.  Occasionally  the  first  is  longer  than 
the  fourth,  frequently  shorter;  the  toes  are  frequently  fully 
webbed,  the  membrane  reaching  more  than  halfway  on  the  toe 
disks  or  pads;  the  large  teeth  of  the  females  are  low,  and  not 
prominent  as  in  the  males;  males  invariably  have  small  vocal 
sacs,  the  openings  being  rather  small,  back  and  near  the  angle  of 
the  mouth ;  the  arraingement  of  the  vomerine  teeth  varies  consid- 
erably, beginning  sometimes  on  the  anterior  inner  edge  of  the 
choanse,  sometimes  at  some  distance  from  them,  sometimes  in 
advance  of  the  anterior  level,  sometimes  nearer  the  hinder  level, 
or  they  may  extend  to  or  behind  the  transverse  palatine  ridges. 

Remarks. — I  have  no  doubt  that  the  specimens  are  correctly 
referred  to  this  species.  All  have  small  vocal  sacs,  a  character 
which  is  not  mentioned  by  Stejneger  in  his  specimens.  Bou- 
lenger  states  that  R.  modesta  is  a  smaller  species  than  R. 
macrodon.  It  is  possible  that  he  had  not  examined  the  largest 
specimens.  Stejneger  compares  his  specimens  with  R.  macrodon 
only  and  makes  no  mention  of  its  relation  to  R,  modesta 
Boulenger. 

Rana  magna  is  the  largest  of  the  Philippine  frogs.  Specimens 
are  found  in  the  immediate  vicinity  of  water,  usually  along  the 
banks  of  small  mountain  streams  or  about  pools.  When  dis- 
turbed they  at  once  take  refuge  in  the  water.  Their  eggs  are 
deposited  in  water.  Eggs  taken  from  the  ovary  of  a  female  in 
the  Bureau  of  Science  collection  measured  2.5  millimeters  in 
length. 

RANA   LEYTENSIS   Boettger 

Plate  2,  fig.  1 

Rana  leytensis  Boettger,  Zool.  Anz.  16  (1893)  365;  Boulenger,  Proc. 
Zool.  Soc.  London   (1897)   229. 

Description  of  species. —  (From  No.  1040,  E.  H.  Taylor 
collection;  collected  at  Bunawan,  Agusan,  Mindanao,  1912.) 
Vomerine  teeth  in  two  oblique  series,  arising  from  the  inner  edges 
of  the  choanse,  but  lying  for  the  most  part  behind  them,  separated 
from  each  other  by  a  distance  about  half  the  length  of  a  single 
^roup;  two  distinct,  enlarged,  sharp  teeth  in  anterior  part  of 
lower  jaw;  choanse  not  large,  distance  between  them  equal  to 
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distance  of  nostril  from  eye;  head  longer  than  wide,  the  canthua 
rounded  angularly ;  snout  rather  rounded ;  upper  part  of  loreal  re^ 
gion  nearly  vertical,  lower  part  obliquely  sloping,  leaving  the  lores 
concave;  nostril  one  and  a  half  times  farther  from  eye  than  end 
of  snout;  distance  between  nostrils  equals  their  distance  from 
eye;  eye  large,  more  than  four-fifths  the  length  of  snout;  tjon- 
panum  large,  distinct,  about  one-half  the  size  of  eye,  separated 
from  eye  by  a  distance  about  one-half  its  diameter ;  Jnterorbital 
region  equal  to  width  of  a  single  eyelid ;  skin  on  anterior  part 
of  body  above  smooth,  with  longitudinal  folds  of  unequal  length ; 
an  inverted  V-shaped  fold  in  middle  of  back;  the  most  prominent 
folds  are  dorsolateral,  beginning  behind  eye,  and  not  continuous 
with  the  very  distinct  supratympanic  fold  which  continues  to 
near  insertion  of  arm;  posterior  part  of  body  with  tubercles, 
some  large,  some  very  small ;  tibia  and  foot  also  minutely  tuber- 
cular; sides  rough,  with  short  longitudinal  folds  and  tubercles; 
belly,  throat,  and  underside  of  limbs  entirely  smooth;  posterior 
aspect  of  thigh  rather  granular;  a  few  small  glandular  folds 
above  arm  and  at  angle* of  jaw;  fingers  elongate,  rather  slender, 
with  distinct,  though  small,  disks  without  transverse  grooves; 
first  and  second  fingers  equal,  reaching  first  subarticular  of  third; 
fourth  longer  than  first  two;  subarticular  tubercles  prominent; 
a  prominent  tubercle  at  base  of  first  finger,  two  indistinct  ones 
on  palm;  inner  side  of  second  and  third  fingers  with  distinct 
skin  fold;  toes  elongate,  slender,  with  disks,  about  two-thirds 
webbed ;  membrane  reaches  base  of  disk  on  second  and  third  toes 
on  outer  side,  but  not  on  inner,  and  to  base  of  dislj:  on  inner  side 
of  fifth;  on  fourth  toe  the  web  reaches  first  outer  subarticular 
tubercle,  and  continues  to  disk  as  two  narrow  margins ;  fifth  toe 
reaches  second  outer  tubercle,  and  third  toe  reaches  first  sub- 
articular tubercle  of  fourth;  a  distinct,  elongate,  oval,  inner 
metatarsal  tubercle  more  than  one-third  the  length  of  first  toe; 
no  outer  tubercle;  a  skin  flap  on  outer  side  of  fifth  toe;  a  very 
slight  skin  fold  continues  behind  inner  metatarsal  tubercle ;  tibio- 
tarsal  articulation  reaches  to  near  nostril.  Males  with  internal 
vocal  sacs,  the  slitlike  opening  conspicuous  on  either  side  and 
somewhat  behind  tongue. 

Color  in  life. — Above  dark  olive  brown  with  a  blackish  stripe 
across  head  over  eyelids;  folds  and  tubercles  usually  slightly 
darker  in  color;  sides  brownish,  with  a  black  tympanic  spot 
and  a  few  scattered  darker  spots  on  sides;  loreal  region  dark; 
limbs  indistinctly  barred  with  darker;  posterior  part  of  limbs 
dark,  mottled  with  yellowish ;  belly  cream,  with  dusky  markings 
on  throat  and  under  thighs;  palms  and  soles  slate  color. 
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Measurements  of  Rana  leytensis  Boettger. 


mm. 


Length,  snout  to  vent  48 

Width  of  head  17 

Length  of  head  18.5 
Length  of  snout  8 

Diameter  of  eye  6.8 

Diameter  of  tympanum  8.5 

Foreleg  29.5 

Longest  finger  12.5 

Hind  leg,  from  vent  74.5 

Femur  21 

Tibia  21.5 

Foot  34.5 

Longest  toe  22.5 
Toe  disk  1.2 

Variation, — In  the  collections  studied  there  are  four  groups 
of  specimens:  from  Polillo;  from  southern  Sulu  Archipelago; 
from  Zamboanga,  Mindanao ;  and  from  Bunawan,  Agusan.  These 
may  be  separated  easily,  as  they  all  differ  from  each  other  more 
or  less. 

The  Polillo  specimens  (in  alcohol)  are  lighter  brown  above, 
showing  two  yellowish  brown  stripes  from  eye  to  end  of  body. 
The  stripes  on  the  legs  are  distinct,  but  the  temporal  spot  is 
sometimes  dim  or  wanting ;  behind  the  V-shaped  mark  the  large 
granules,  or  tubercles,  are  arranged  roughly  in  two  parallel 
rows,  which  continue  backward  to  end  of  body.  The  skin  folds 
on  inner  fingers  are  distinct ;  the  enlarged  teeth  are  prominent  in 
males  and  females ;  eggs  in  the  belly  of  females  measure  2  milli- 
meters in  length.  The  large  teeth  in  the  lower  jaw  are  dim  or 
wanting  in  individuals  of  the  size  of  Boettger's  type  specimens, 
28  millimeters.* 

The  Mindanao  specimens  resemble  the  Polillo  forms;  many 
of  them,  however,  have  the  anterior  part  of  the  head  yellowish 
brown  in  front  of  the  transverse  blackish  line,  and  many  have 
the  belly  spotted  brown.  The  webbing  of  the  feet  and  the  pro- 
portionate length  of  the  digits  are  exactly  the  same  as  in  the 
Polillo  specimens. 

The  specimens  from  the  islands  about  the  southern  end  of  Tawi- 
tawi  are  very  dark,  almost  slatish  black  above,  the  band  scarcely 
distinguishable  from  the  body  color;  the  anterior  part  of  head 
is  lighter;  the  web  between  toes  reaches  to  second  tubercle  of 
fourth  toe,  leaving  three  joints  free ;  the  mem^branes  fail  to  reach 

*  Boettger  does  not  mention  this  character  in  his  description,  nor  does 
Boulenger  in  his  notes. 

174844 4 


50 


PHILIPPINE  AMPHIBIANS 


•  disks,  save  as  very  narrow  skin  folds;  the  skin  fold  on  fifth  toe 
is  slightly  narrower ;  the  first  finger  is  longer  than  second  by  half 
the  length  of  disk,  and  the  skin  fold  on  inner  fingers  is  less 
distinct;  the  inverted  V-shaped  fold  is  present,  but  the  double 
row  of  pustules  behind  is  wanting. 

Remarks, — The  type  was  collected  by  Jose  Quadras  and  the 
locality  given  is  "Island  of  Leyte/'  The  species  is  known  also 
from  Polillo,  Mindanao,  Tawitawi,  Bongao,  and  Papahag,  in  the 
Philippines.  Boulenger  reports  the  species  from  several  local- 
ities in  Celebes,  and  from  Sandakan,  North  Borneo. 

Specimens  are  found  invariably  in  the  immediate  neighborhood 
of  water,  usually  along  streams.  I  have  not  been  able  to  recog- 
nize their  tadpoles. 

RANA  ERYTHR/EA  (Schlegel) 
Plate  1,  fig.  2 

Hyla  erythrssa  Schlegel,  Abbild.  Amphib.   (1837)   27,  pi.  4,  fig.  3. 

Limnodytes  erythrsevs  Dumeril  and  Bibrqn,  Erp.  Gen.  8  (1841) 
511;  Cantor,  Cat.  Mai.  Kept.  (1847)  141;  Journ.  As.  Soc.  Bengal 
16    (1847)    1062. 

Hylarana  erythraea  Tschudi,   Class.   Batr.    (1838)    78. 

Hylorana  erythrxa  Gunther,  Rept.  Brit.  India  (1864)  425;  Sto- 
LiczKA,  Proc.  As.  Soc.  Bengal  (1872)  104;  Anderson,  Zool.  Yunnan 
846;  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882)  65;  Fischer, 
Jahrb.  Wiss.  Anst.  Hamburg  2   (1885)   80. 

Hylorana  suhcaemlea  Cope,  Proc.  Acad.  Nat.  Sci.  Philadelphia  (1868). 

Rana  erythrssa  Boulenger,  Proc.  Zool.  Soc.  London  (1897)  231;  Bar- 
bour, Mem.  Mus.  Comp.  Zool.  Harvard  Coll.  44  (1912)   67. 

Description  of  species. —  (From  No.  858,  E.  H.  Taylor  col- 
lection; collected  at  Hinigaran,  Negros,  P.  L,  October,  1915,  by 
E.  H.  Taylor.)  Vomerine  teeth  in  two  transverse,  oblique,  con- 
verging series,  arising  near  the  anterior  inner  edge  of  choanae, 


a  b  c 

Fig.  1.    Rana  erythrsea   (Schlegel)  ;  a,  side  of  head;  h,  foot;  c,  hand;  X  1. 
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and  extending  somewhat  behind  their  hinder  level,  separated 
from  each  other  by  a  distance  equal  to  the  length  of  a  single 
group;  choanae  small,  partly  hidden  under  edge  of  jaw;  tongue 
notched  deeply  behind,  forming  two  rather  long  horns ;  head  elon- 
gate, nearly  one-fourth  longer  than  wide ;  snout  rather  pointed, 
one  and  one-half  times  diameter  of  eye;  nostril  nearer  end  of 
snout  than  eye ;  tympanum  large,  distinct,  rounded,  its  diameter 
about  four-fifths  that  of  eye,  separated  from  eye  by  a  distance 
slightly  more  than  half  its  diameter ;  interorbital  region  equal  to 
the  width  of  an  upper  eyelid;  distance  between  nostrils  equals 
their  distance  from  eyes ;  skin  above  on  back  granular,  on  head 
smooth,  no  granules  on  upper  eyelids ;  snout  high,  projecting  over 
lower  jaw;  canthus  rostralis  rounded;  loreal  region  nearly  verti- 
cal, a  deep  groove  behind  nostril  on  lores;  a  broad  dorsolateral 
glandular  fold  from  eye  to  end  of  body ;  upper  lip  thickened,  ap- 
pearing like  a  glandular  fold,  continuing  somewhat  beyond  angle 
of  mouth ;  another  elongate  glandular  fold  above  arm,  continuing 
brokenly  along  side;  sides  strongly  granular;  chin,  throat,  and 
belly  perfectly  smooth ;  posterior  aspect  of  thighs  strongly  gran- 
ular; tibia  with  very  narj^-ow,  dim,  longitudinal  folds  above; 
first  finger  extending  farther  than  second  and  slightly  shorter 
than  fourth ;  fingers  provided  with  small,  longitudinally  oval  pads, 
much  larger  than  subarticular  tubercles,  which  are  distinct ;  disks 
with  grooves  around  edges;  no  skin  fold  on  forearm  or  outer 
finger;  toes  about  three-fourths  to  four-fifths  webbed,  the  web 
reaching  disks  on  outer  sides  of  toes  except  fourth  and  touching 
disk  also  on  inner  side  of  fifth;  web  reaches  last  subarticular 
tubercle  on  fourth  toe;  no  skin  fold  on  outer  side  of  fifth  toe  or 
on  tarsus ;  a  small  inner  metatarsal  tubercle,  no  outer  tubercle ; 
disks  on  toes  slightly  smaller  than  on  fingers;  tibiotarsal  artic- 
ulation reaches  to  between  eye  and  nostril. 

Color  in  life. — Above  bright  olive  to  yellow-green,  with  two 
golden  to  cream  yellow  stripes  covering  the  dorsolateral  glan- 
dular folds ;  a  slight,  dark  brown  line  borders  the  yellow  stripe 
on  its  inner  side,  and  a  wider,  more  distinct  blackish  stripe  below 
it  from  eye  to  end  of  body ;  a  dark  loreal  streak  and  a  dark  area 
in  front  of  tympanum ;  latter  golden  brown ;  upper  lip  creamy 
yellow,  the  stripe  continuing  to  the  ground  color;  below  cream, 
^ith  a  wash  of  canary,  posterior  aspect  of  thighs  brownish, 
niottled  and  spotted  with  darker;  no  bars  on  limbs;  dark  color 
arranged  in  longitudinal  lines  on  femur  and  tibia ;  web  between 
toes  yellowish,  dusky  spotted. 
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Measurements  of  Rana  erythrsea   (Schlegel),  Nos.  858  and  860, 


Length,  snout  to  vent 

62 

64 

Length  of  head 

24 

25 

Width  of  head 

19.8 

20.8 

Diameter  of  eye 

6.2 

7.5 

Length  6f  snout 

10.2 

10.8 

Diameter  of  tympanum 

5.3 

6 

Depth  of  snout,  in  front  of  eyes 

6.8 

7 

Foreleg 

40 

42.5 

Longest  finger 

18 

21 

Hind  leg 

107 

122 

Femur 

31 

35 

Tibia 

33 

38 

Longest  toe 

31 

39 

Variation. — No  great  amount  of  variation  is  observable.  In 
certain  specimens  the  eyelid  is  slightly  wider  than  the  inter- 
orbital  region ;  in  other  specimens  the  belly  and  the  underside  of 
the  limbs  are  distinctly  marked  with  dusky  spots.  The  longitu- 
dinal arrangement  of  the  brown  color  on  the  legs  is  apparently 
invariable. 

Remarks. — This  frog,  which  I  failed  to  find  in  Mindanao,  was 
incredibly  numerous  in  central  Negros.  In  the  rice  fields,  where 
they  spawn,  the  young  appear  in  countless  numbers  during  the 
latter  part  of  the  rainy  season.  When  the  dry  season  begins 
they  collect  around  pools.  My  collector  brought  in  more  than  a 
hundred  specimens  taken  from  a  shallow  disused  well  near  Hini- 
^aran.  Occidental  Negros.     Only  a  few  of  these  were  preserved. 

The  species  is  known  in  the  Philippines  from  Negros  and, 
according  to  Fischer,  from  southern  Mindanao.  It  is  widely 
distributed  and  is  known  from  Celebes  and  Borneo,  through 
Sumatra  and  Java,  to  the  mainland  of  southeastern  Asia.  The 
distribution  in  the  Philippines  would  appear  to  be  localized.  It 
has  not  been  discovered  in  Palawan,  and  careful  search  has  failed 
to  reveal  it  in  Sulu. 

RANA  MEARNSI   Stejneger 

Plate  4,  fig.  4 

Rana  mearnsi  Stejneger,  Proc.  U.  S.  Nat.  Mus.  28  (1905)   343. 

Description  of  species. —  (From  No.  855,  E.  H.  Taylor  col- 
lection; collected  on  Canlaon  Volcano,  Negros,  at  an  elevation 
of  about  900  meters,  December  24,  1915,  by  E.  H.  Taylor.) 
Vomerine  teeth  in  two  short,  somewhat  oblique,  well-defined 
series,  beginning  anterior  to  posterior  level  of  choanse,  and  sep- 
arated from  each  other  by  less  than  one-third  the  length  of  » 
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Fig.  2.    Rana  mearnsi  Stejneger ;  o,  side  of  head ;  b,  top  of  head  ;  c,  hand ;  d,  foot;  X  1. 

single  group,  and  from  the  choanae  by  a  distance  equal  to  nearly 
the  length  of  a  single  group;  choanae  large;  tongue  elongate, 
deeply  notched  behind ;  head  low,  flat,  practically  same  depth  at 
tjonpanum  as  at  nostril ;  canthus  rostralis  distinct,  angular ;  upper 
part  of  lores  vertical,  lower  part  sloping  obliquely;  a  slight  de- 
pression behind  nostril ;  eye  large,  its  diameter  reaching  slightly 
beyond  nostril;  distance  of  nostril  from  end  of  snout  contained 
in  distance  from  eye  to  nostril  about  four  times ;  eyes  prominent, 
interorbital  distance  equal  to  the  width  of  an  upper  eyelid; 
tympanum  large,  nearly  three-fourths  diameter  of  eye,  separated 
from  eye  by  a  distance  equal  to  half  its  diameter;  head  much 
longer  than  wide ;  skin  of  body  smooth  above,  on  limbs  and  sides ; 
below,  chin  and  anterior  part  of  belly  smooth ;  posterior  part  and 
under  thighs  strongly  granular ;  a  distinct  dorsolateral  fold  from 
eye,  rather  narrow ;  a  very  slight  fold  behind  tympanum,  contin- 
uous with  the  dorsolateral  fold ;  upper  eyelids  without  granules ; 
limbs  slender;  fingers  slender,  with  greatly  widened  disks,  the 
disks  with  grooves  around  edges,  disk  of  first  finger  not  larger 
than  subarticular  tubercles;  first  finger  shorter  than  second,  the 
disk  reaching  a  little  beyond  base  of  disk  of  second,  latter  shorter 
than  fourth,  which  reaches  some  distance  beyond  outer  subartic- 
ular tubercle  of  third;  toes  slender,  almost  fully  webbed,  the 
membranes  reaching  base  of  disks,  except  on  fourth  toe;  here 
the  membrane  reaches  first  subarticular  tubercle  and  then  con- 
tinues as  a  very  narrow  margin  to  disk;  subarticular  tubercles 
Well  developed ;  disks  of  toes  larger  than  disk  of  first  finger,  that 
of  fifth  toe  smallest ;  prominent  inner  metatarsal  tubercle  present, 
^  very  small  outer  tubercle;  a  very  slight  fold  along  fifth  toe 
9^nd  along  tarsus;  no  free  flap  on  outer  edge  of  fifth  toe;  tibio- 
tarsal  articulation  reaches  a  considerable  distance  beyond  tip 
of  snout. 
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Color  in  life. — Above  uniform  reddish  to  lavender  brown ;  sides, 
loreal  region,  and  about  tympanum,  lavender;  a  whitish  streak 
from  tip  of  snout  to  groin;  throat  dusky;  belly  yellowish  cream; 
a  few  lavender  spots  under  thigh ;  limbs  very  dimly  barred  with 
darker;  small  white  spots  on  digits  at  base  of  disks. 


Measurements  of  Rana  mearnsi  Stejneger, 


mm. 


Total  length,  snout  to  vent  58 

Length  of  head  22 

Width  of  head  18.4 
Length  of  snout  9 

Eye  to  nostril  .  6.5 

Diameter  of  eye  7.7 

Diameter  of  tympanum  4.3 

Depth  of  snout,  in  front  of  eye  6 

Foreleg  40 

Longest  finger  20.2 
Finger  disk  4 

Hmd  leg  111 

Tibia  34 

Femur  30 

Longest  toe  31.5 
Toe  disk  2.5 

Foot  and  heel  45 

The  description  here  given  differs  from  the  type  description 
as  follows :  Vomerine  teeth  only  partially  behind  choanse ;  inter- 
orbital  distance  equal  to  upper  eyelid;  tympanum  more  than 
one-half,  but  less  than  three-fifths,  diameter  of  eye ;  distance  of 
eye  from  nostrils  a  little  less  than  diameter  of  eye;  disks  on 
fingers  not  pointed  anteriorly;  no  pustules  on  eyelids  or  above 
tympanum;  color  obviously  different. 

Three  specimens  in  my  collection  from  Bunawan  also  differ 
from  the  type  in  a  few  characters :  Tympanum  about  five-sixths 
the  diameter  of  eye;  interorbital  distance  greater  than  upper 
eyelid ;  disks  of  fingers  appearing  pointed  and  somewhat  smaller 
than  in  the  Negros  form.  The  last  character  may  be  due  to  the 
l^reserving  fluid,  as  the  specimens  are  somewhat  hardened.  They 
differ  markedly  from  the  type  in  coloration;  two  are  dark  brown 
above,  whitish  below,  and  the  third  is  brownish  gray;  only  one 
specimen  shows  two  white  areas  below  the  anus ;  the  V-shaped 
mark  is  evident  in  two  specimens,  the  dorsolateral  streak  is 
wanting  in  all.  The  snout  in  all  the  specimens  is  not  so  truncate 
as  in  the  Negros  form.    A  specimen  in  my  collection  from  Baguio, 
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in  a  rather  poor  state  of  preservation,  apparently  belongs  to  this 
species;  the  snout  is  even  more  truncate  than  in  the  Negros 
specimen ;  the  body  is  grayish  above,  and  the  posterior  part  of 
the  legs  is  uniform  brownish;  the  vomerine  teeth  are  in  two 
very  small,  almost  transverse,  groups,  lying  largely  in  front  of 
the  posterior  border  of  the  choanae. 

In  the  proportions  of  the  legs,  the  webbing  of  the  toes,  and 
the  general  contour  these  specimens  are  almost  identical.  I 
believe  we  have  to  do  with  only  a  variable  form  and  not  with 
different  species;  the  Bunawan  specimens  are  from  a  place  less 
than  80  kilometers  from  the  type  locality. 

Remarks. — The  specimens  were  all  found  along  small  mountain 
streams,  usually  under  small  plants  growing  on  the  rocks.  They 
are  not  uncommon  at  Bunawan,  but  are  difficult  to  capture. 
Many  other  specimens  taken  were  lost  before  they  could  be 
studied.  The  type  was  collected  on  Baganga  River,  Davao,  Min- 
danao, by  E.  A.  Mearns. 

RANA  LUZONENSIS  Bouienger 

Rana  luzonensis  Boulenger,  Ann.  &  Mag.  Nat.  Hist.  VI  17   (1896), 
401. 

Description  of  species. — "Vomerine  teeth  in  two  oblique 
groups  between,  and  extending  beyond,  the  posterior  borders 
of  the  choa;n8e.  Snout  much  depressed,  acutely  pointed,  project- 
ing, longer  than  the  diameter  of  the  orbit;  canthus  rostralis 
strong;  loreal  region  feebly  oblique,  grooved;  nostril  nearer  the 
end  of  the  snout  than  the  eye;  interorbital  space  as  broad  as  the 
upper  eyelid;  tympanum  very  distinct,  two-thirds  to  three- 
fourths  the  diameter  of  the  eye.  Fingers  long  and  slender,  first 
a  little  shorter  than  second,  dilated  into  large  disks.  Toes 
webbed  to  the  disks  of  the  third  and  fifth,  to  the  penultimate 
phalanx  of  the  fourth ;  disks  smaller  than  those  of  the  fingers ; 
subarticular  tubercles  strong;  a  small  oval  inner •  metatarsal 
tubercle.  The  tibio-tarsal  articulation  reaches  far  beyond  the 
tip  of  the  snout.  Skin  smooth;  a  feeble  narrow  dorso-lateral 
glandular  fold." 

Color. — "Greyish  or  olive  above,  with  or  without  a  light  verte- 
bral line ;  a  blackish  canthal  streak  and  temporal  spot ;  tympanum 
reddish  brown;  upper  lip  with  a  light,  dark  edged  streak;  limbs 
with  dark  cross-bands ;  whitish  beneath,  throat  and  breast  some- 
times brown. 

''Prom  snout  to  vent  58  millim.''     (Boulenger.) 
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Remarks. — This  little-known  species  was  discovered  in  the 
highlands  of  Lepanto,  Luzon,  by  John  Whitehead.  Four  spec- 
imens were  taken,  female  and  half  grown.  It  has  not  been 
rediscovered. 

RANA  GUERREROI  Taylor 
Rana  guerreroi  Taylor,  Philip.  Journ.  Sci.  16    (1920)    255. 

Type, — No.  881,  E.  H.  Taylor  collection;  collected  at  Baguio, 
Mountain  Province,  Luzon,  June  1,  1915,  by  E.  H.  Taylor. 

Description  of  type. —  (Young.)  Vomerine  teeth  in  two  small, 
rounded,  transverse  groups  between  posterior  parts  of  choanse, 
separated  from  choanae  by  a  distance  twice  as  great  as  their 
distance  from  each  other;  distance  between  choanae  about  equal 
to  distance  between  nostrils ;  head  much  longer  than  broad ;  snout 
sloping  from  eye  to  tip  in  lateral  profile,  rather  pointed  ante- 
riorly ;  nostril  very  much  nearer  tip  of  snout  than  eye ;  eye  large, 
its  diameter  equal  to  nearly  four-fifths  the  length  of  snout ;  lores 
slightly  concave,  nearly  vertical ;  tympanum  small,  fairly  distinct, 
about  one-third  of  eye,  not  as  large  as  finger  disks,  separated 
from  eye  by  a  distance  equal  to  two-thirds  its  diameter ;  distance 
between  nostrils  greater  than  interorbital  space;  interorbital 
space  one  and  one-half  times  upper  eyelid;  skin  on  body  and 
limbs  above  and  below  smooth;  anal  region  and  posterior  part 
of  thigh  partly  granular ;  a  very  indistinct  trace  of  dorsolateral 
skin  fold,  and  another  very  dim  fold  above  tympanum,  not  con- 
joined ;  fingers  slender,  the  three  outer  with  large,  well-developed 
disks,  first  finger  shorter  than  second,  with  ^  very  narrow  disk, 
fourth  much  longer  than  second,  reaching  base  of  disk  on  third; 
disks  truncate  or  slightly  rounded  anteriorly,  with  distinct 
grooves  around  their  edges;  subarticular  tubercles  well  devel- 
oped, carpal  tubercles  dim;  toes  almost  fully  webbed,  the  mem- 
brane reaching  outer  base  of  disks  on  first,  second,  and  third, 
and  inner  edge  of  fifth,  and  to  near  outer  subarticular  tubercle 
of  fourth ;  third  and  fifth  toes  equal,  reaching  outer  subarticular 
tubercle  on  fourth;  rather  large  inner  metatarsal  tubercle  and 
a  small  outer  tubercle ;  hind  leg  brought  forward,  the  tibiotarsal 
articulation  reaches  much  beyond  tip  of  snout. 

Color  in  life. — Dark  blackish  brown  above,  lighter  on  sides, 
with  indications  of  a  dim  dorsolateral  lighter  stripe;  arms  and 
legs  light  yellowish  drab,  barred  with  numerous  darker  stripes; 
belly  yellowish  white,  flecked  with  dusky;  posterior  part  of 
thighs  and  groin  yellowish  cream. 

The  species  is  named  for  Dr.  L.  M.  Guerrero,  of  the  Bureau 
of  Science,  Manila. 
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Measurements  of  Rana  guerreroi  Taylor, 

mm. 

Length,  snout  to  vent  27 

Length  of  head  11 
Width  of  head  9 

Diameter  of  eye  4 

Diameter  of  tympanum  1.4 

Length  of  snout  5 

Foreleg  17.8 
Longest  finger  8.2 

Hind  leg  46.5 

Femur  73 

Tibia  16 

Foot  20 

Longest  toe  12 
Finger  disk  1.5 

Toe  disk  1 

Variation. — The  nineteen  specimens  in  my  collection  are  all 
young,  most  of  them  having  just  completed  their  transformation; 
several  still  have  tail  buds,  and  one  specimen,  poorly  preserved, 
is  a  tadpole.  They  vary  from  dark  to  light  above,  some  showing 
rather  distinct  dorsolateral  glandular  folds  and  a  fold  above  the 
tympanum ;  the  limbs  are  lighter  than  the  rest  of  body  and  are 
barred  more  or  less  distinctly. 

Remarks, — I  have  endeavored  to  refer  this  group  of  specimens 
to  some  known  species,  but  have  failed  to  do  so  to  my  satisfaction. 
The  characters  recorded  will  serve  to  identify  the  adult. 

The  species  differs  from  Rana  luzonensis  Boulenger  in  having 
a  very  much  smaller  tympanum,  and  in  the  presence  of  an  outer 
metatarsal  tubercle  and  a  supratympanic  fold,  the  latter  separate 
from  the  dorsolateral  glandular  fold. 

The  specimens  were  taken  along  small  streams  near  Baguio, 
usually  under  rocks  or  bits  of  wood,  though  frequently  at  some 
distance  from  water. 

RANA   SANCHEZI    Taylor 
Rana  sanchezi  Taylor,  Philip.  Journ.  Sci.  16    (1920)   256. 

Type. — No.  F38,  Bureau  of  Science  collection ;  collected  in  the 
extreme  northern  part  of  Palawan,  P.  I.,  April,  1918,  by  E.  H. 
Taylor. 

Description  of  type — ^Vomerine  teeth  in  two  slender  oblique 
series,  arising  between  the  choanse  at  a  distance  from  their  inner 
edge  equal  to  about  one-third  the  length  of  one  group ;  they  fail 
to  reach  farther  forward  than  the  middle  of  the  choanse,  and 
their  greater  part  lies  behind  the  posterior  border;  separated 
from  each  other  by  a  distance  a  little  less  than  the  length  of  one 
series ;  distance  between  Eustachian  tubes  equals  their  distance 
from   choanse;   distance  between   choanse  much   greater  than 
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distance  between  nostrils  and  equal  to  distance  between  eye  and 
nostril;  head  much  longer  than  wide;  diameter  of  eye  equal  to 
its  distance  from  nostril;  nostril  one-third  nearer  end  of  snout 
than  eye;  tympanum  large,  its  diameter  more  than  two-thirds 
eye ;  distance  from  eye  equal  to  a  little  more  than  one-third  its 
diameter;  interorbital  distance  about  equal  to  width  of  eyelid; 
snout  slightly  depressed  between  nostrils;  canthus  rostralis  dis- 
tinct, angular ;  snout  rather  rounded  in  front,  sloping  downward 
in  front  of  nostrils ;  loreal  region  concave,  the  upper  part  nearly 
vertical ;  skin  above  finely  granular,  the  granules  less  distinct  on 
upper  part  of  limbs  and  eyelids  and  wanting  on  snout ;  a  strong, 
well-defined  dorsolateral  glandular  skin  fold  from  eye  to  end 
of  body ;  fold  behind  tympanum  wanting  or  very  obscure ;  a  dis- 
tinct white  glandular  fold  behind  angle  of  mouth  to  above  arm, 
broken  medially;  sides  finely  granular;  throat,  chin,  and  belly 
entirely  smooth ;  posterior  part  of  thigh  granular ;  also  granular 
about  anal  region;  first  and  second  fingers  equal,  both  dis- 
tinctly shorter  than  fourth;  fingers  with  well-defined  disks,  the 
largest  disk  not  more  than  one-half  tympanum;  disks  on  first 
and  second  fingers  equal,  smaller  than  those  on  third  and  fourth ; 
subarticular  tubercles  large,  rounded;  an  elongate  tubercle  at 
base  of  first  finger;  very  slight  skin  folds  on  inner  sides  of 
second  and  third  fingers;  toes  about  three-fourths  webbed,  the 
membrane  reaching  to  base  of  disk  on  outer  side  of  second  and 
third,  inner  side  of  fifth,  and  midway  between  first  and  second 
subarticular  tubercles  of  fourth;  third  toe  extends  as  far  as 
fifth,  both  reaching  halfway  between  first  and  second  tubercles 
of  fourth;  disks  on  toes  a  little  smaller  than  those  on  fingers 
and  slightly  more  pointed ;  a  very  small  inner  metatarsal  tuber- 
cle, not  more  than  one-sixth  the  length  of  first  toe ;  a  small,  dim 
outer  tubercle;  tibiotarsal  articulation  reaches  tip  of  snout;  no 
skin,  but  a  very  indistinct  skin  fold  along  fifth  toe  and  meta- 
tarsal; disks  of  toes  and  fingers  with  strong  grooves  around 
edges.     Males  with  vocal  sacs. 

Color  in  life. — Above  bronzy  to  olive  brown  with  very  small, 
indistinct  darker  flecks  and  marblings;  canthus  rostralis  and 
dorsolateral  fold  silver-gray,  a  dark  loreal  stripe  continuing  to 
behind  tympanum;  tympanum  lighter  brown;  lip  rather  glan- 
dular, with  a  greenish  to  yellowish  white,  narrow,  regular  stripe 
continuing  to  insertion  of  arm;  upper  part  of  sides  similar  to 
back;  belly  silvery  white;  lower  lip  rather  dark,  with  a  dim 
spot  at  base  of  arm ;  limbs  same  as  back,  with  very  indistinct 
barring;  black  spots  on  disks  of  outer  fingers;  posterior  part 
of  thigh  reticulated  with  yellowish. 
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Measurements  of  Rana  sanchezi  Taylor. 


mm. 


Length,  snout  to  vent  49 

Length  of  head  19 

Width  of  head  14 

Length  of  snout  9.2 
Eye  to  nostril  5.5 

Diameter  of  eye  6.5 

Diameter  of  tympanum  4.4 

Interorbital  distance  4.1 

Foreleg  32 

Longest  finger  14.2 

Finger  disk,  largest  2 

Hind  leg  82 

Femur  21 

Tibia  26 

Foot  36,5 

Longest  toe,  with  metatarsal  24 

Toe  disk,  largest  .  1.9 

Variation. — A  specimen  was  taken  on  Lubang  Island,  north 
of  Mindoro;  one  on  Busuanga,  Calamianes;  and  several  in 
northern  Palawan.  The  Lubang  specimen  is  a  young  female. 
In  color  markings,  both  above  and  below,  the  specimen  is  prac- 
tically the  same  as  the  type  save  for  the  following  variations: 
The  Lubang  specimen  has  a  slightly  lighter  line  following  the 
dorsolateral  glandular  fold  which  continues  on  canthus  rostra- 
lis;  disks  on  first  and  second  fingers  about  equal,  very  much 
smaller  (nearly  half)  than  those  on  third  and  fourth  fingers; 
membranes  between  fingers  more  deeply  excised,  reaching  disks 
by  a  rather  narrow  margin;  the  broken  white  glandular  fold 
from  mouth  to  above  arm  prominent ;  no  traces  of  bars  on  legs. 
The  Busuanga  specimen  (31  millimeters)  is  slightly  larger  than 
the  Lubang  specimen ;  its  sides  are  darker  than  in  the  type  and 
its  back  is  a  little  lighter  and  marbled  indistinctly  with  darker ; 
the  fifth  toe  extends  very  slightly  farther  than  third;  no  trace 
of  bars  on  hind  or  front  legs.  In  one  of  the  Palawan  specimens 
the  first  toe  extends  very  nearly  as  far  as  the  second ;  two  spec- 
imens are  lavender,  with  darker  markings,  and  the  bars  on  the 
legs  are  extremely  dim  or  wanting. 

Remarks. — Specimens  were  taken  along  streams  in  low  moun- 
tains. For  the  most  part  they  were  found  perched  on  leaves 
of  vines  or  plants,  or  on  the  bark  of  trees  near  the  water,  in 
which  they  immediately  took  refuge.  Rana  sanguinea  was  found 
in  similar  places. 

The  species  is  closely  related  to  Rana  sanguinea,  and  young 
specimens  are  very  much  alike  in  habitus.  They  are  clearly 
differentiated  by   color   and   markings,   the   strongly   defined, 
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definitely  limited  temporal  spot  being  very  characteristic  of  R, 
sanguinea  Boettger,  as  is  also  the  long  first  finger,  which  extends 
considerably  beyond  the  second  and  fourth  fingers.  In  like  man- 
ner this  species  also  differs  from  R.  varians  Boulenger,  which 
I  regard  as  identical  with  R.  sanguinea.  The  toe  and  finger 
pads  of  this  new  species  are  more  truncate  than  in  R.  sangui- 
nea, and  numerous  other  differences  are  evident  on  a  comparison 
of  specimens  or  of  descriptions. 

From  Rana  everetti,  R.  sanchezi  differs  in  having  smaller 
disks  on  digits  (disks  on  toes  and  fingers  are  nearly  same  size) 
their  diameter  less  than  one-half  of  tympanum ;  the  toes  are  not 
fully  webbed,  and  there  is  present  a  distinct  dorsolateral  glandu- 
lar fold,  but  no  separate  temporal  fold  above  tympanum.  From 
R.  luzonensis  it  differs  in  having  shorter  limbs,  the  skin  gran- 
ular above,  and  in  the  presence  of  an  outer  metatarsal  tubercle. 
It  appears  to  be  related  to  R.  labialis  Boulenger,  although  that 
species  is  said  to  be  allied  to  R.  chalconota.  From  Rana  labialis 
it  differs  in  having  the  first  and  second  fingers  equal,  and  the 
disks  of  the  toes  practically  of  the  same  diameter  as  those  of 
the  fingers;  the  lateral  glandular  folds  are  distinct  to  the  end 
of  the  body.  Unfortunately,  I  have  no  specimens  of  R.  labialis 
for  comparison. 

The  species  is  named  for  Father  F.  Sanchez,  S.  J.,  of  Ateneo 
de  Manila. 

RANA  SANGUINEA   Boettger 

Plate  5,  fig.  2 

Rana  sanguinea  Boettger,  Zool.  Anz.  16   (1893)  364. 

Ran;a  varians  Boulenger,  Ann.  &  Mag.  Nat.  Hist.  VI  14   (1894)  86; 

Proc.  Zool.  Soc.  London   (1897)    231;  Barbour,  Mem.  Mus.  Comp. 

Zool.  Harvard  Coll.  44   (1912)  pi.  5,  fig.  12. 

Description  of  species, —  (From  No.  F60,  Bureau  of  Science 
collection;  collected  in  the  extreme  northern  end  of  Palawan, 
P.  L,  May  10,  1918,  by  E.  H.  Taylor.)  Vomerine  tieeth  in  two 
oblique  transverse  series,  somewhat  separated  from  choanse  and 
extending  behind  the  posterior  edge,  separated  from  each  other 
by  a  distance  less  than  half  the  length  of  a  single  series ;  tongue 
rather  pear-shaped,  with  two  rounded  horns  behind ;  head  rather 
depressed,  slightly  concave  on  forehead,  nearly  one-third  longer 
than  broad ;  canthus  rostralis  angular,  distinct,  the  snout  rather 
obtusely  pointed ;  loreal  region  nearly  vertical,  only  slightly  con- 
cave; distance  from  nostril  to  tip  of  snout  contained  slightly 
more  than  twice  in  distance  from  nostril  to  eye;  interorbital 
region  slightly  concave,  about  as  wide  as  an  eyelid;  tympanum 
large,  very  distinct,  separated  from  eye  by  a  distance  tess  than 
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one-half  the  diameter  of  tympanum ;  latter  little  more  than  three- 
fourths  the  diameter  of  eye;  a  slight,  distinct  dorsolateral  skin 
fold  from  eye  along  sides  to  end  of  body ;  another  very  dim  fold 
from  eye  to  insertion  of  forearm  above  tympanum  continuous 
anteriorly  with  the  lateral  folds;  fingers  unwebbed,  with  srfiall, 
longitudinally  oval  disks,  about  the  size  of,  or  a  little  larger  tha;n, 
the  subarticular  tubercles ;  three  large,  distinct  tubercles  on  palm ; 
first  finger  much  longer  than  second,  which  is  shorter  than 
fourth;  toes  about  four-fifths  webbed,  webs  not  reaching  base 
of  disks,  save  on  outer  side  of  first  three  toes;  on  fourth  toe 
web  reaches  a  little  above  last  subarticular  tubercle;  toes  with 
well-developed  disks,  larger  than  disks  on  fingers ;  well-developed 
inner  and  outer  metatarsal  tubercles,  inner  oval,  outer  rounded ; 
no  skin  flap  on  outer  toe;  no  fold  on  tarsus  or  heel;  tibiotarsal 
articulation  reaches  beyond  tip  of  snout  by  a  distance  equal  to 
that  from  eye  to  end  of  snout;  skin  almost  smooth  above,  with 
no  granulations  apparent ;  skin  on  chin,  sides,  and  belly  smooth ; 
a  granular  area  on  ventral  aspect  of  thighs  and  on  eyelids ;  skin 
on  upper  part  of  tibia  granular. 

Color  in  life. — Above  pinkish  brown,  with  dim  darker  reticu- 
lations; loreal  region  from  point  of  snout  to  eye  dark  blackish 
brown;  a  large,  dark  black-brown  spot  behind  eye,  limited  by 
the  dim  skin  fold  from  eye  to  arm,  entirely  covering  tympanum 
but  not  reaching  mouth;  a  small  longitudinal  spot  on  anterior 
base  of  arm ;  posterior  side  of  arm  with  dark  spots  and  markings ; 
a  few  scattered  small  spots  on  sides ;  transverse  bars  on  anterior 
part  of  foreleg;  hind  leg  with  dusky  transverse  bars,  anterior 
aspect  of  limb  spotted  and  mottled  with  dark  brown;  posterior 
aspect  of  thighs  yellow,  reticulated  with  brownish;  a  brown 
stripe  on  anterior  side  of  tibia;  below  creamy,  yellow  on  pos- 
terior part  of  belly;  chin  rather  dusky,  lower  jaw  darker,  with 
cream  spots ;  breast  with  two  rather  large  distinct  spots ;  entire 
interdigital  membrane  dark;  heel  and  under  part  of  foot  dark. 

Measurements  of  Rana  sanguinea  Boettger. 


Female. 

Male. 

mm. 

mm. 

Liength,  snout  to  vent 

62 

40 

Length  of  head 

24 

16 

Width  of  head 

18 

12 

Diameter  of  eye 

6.5 

5 

Diameter  of  tympanum 

5.4 

3.8 

Length  of  snout 

10.5 

7.5 

Height  of  head,  in  front  of  eye 

7 

4 

Foreleg 

38 

27 

Hind  leg 

119 

82 

Tibia 

39 

28 
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Variation. — Two  small  specimens  taken  in  the  same  locality 
agree  very  well  with  the  one  described.  One  of  them  is  red- 
dish brown  above,  the  other  grayish  brown;  the  latter  lacks 
the  two  spots  on  the  breast,  and  the  lip  above  is  rather  whitish. 
Two  specimens  taken  at  Concepcion,  Busuanga,  agree  with  the 
latter  specimen  in  having  a  stripe  on  the  upper  part  of  the  lores 
and  the  lip  rather  lighter.  In  these  specimens  the  fold  from 
the  eye  to  the  arm  is  very  dim  or  wanting. 

Remarks, — Boettger  described  his  Rana  sanguinea  in  1893, 
and  Boulenger  his  R.  varians  in  1894.  Both  species  are  recorded 
as  being  related  to  R,  temporalis  Gunther.  A  comparison  of 
descriptions  reveals  no  essential  differences.  I  am  convinced 
that  the  two  species  are  identical,  and  that  the  type  of  R.  san- 
guinea Boettger  is  an  immature  specimen  of  R.  varians  Boulen- 
ger. I  have  no  specimens  of  R.  sanguinea  from  the  type  locality, 
which  is  Culion,  but  have  a  specimen  from  a  nearby  locality, 
Busuanga,  at  a  point  on  the  island  nearest  Culion.  Boettger* 
described  a  R.  moluccana  from  Halmaheira  and  Ternate,  while 
in  a  later  work  f  he  regarded  this  species  as  identical  with 
R,  varians  Boulenger.  Barbour  J  fails  to  agree  with  the  later 
conclusion,  but  retains  the  species  as  distinct  from  R.  varians 
Boulenger.  Boettger  evidently  recognizes  Boulenger's  species 
as  distinct  and  makes  no  mention  of  R.  moluccana  as  being 
related  to  R.  sanguinea. 

Let  us  note  the  differences  between  the  recorded  description 
of  the  type  and  the  description  of  the  other  two  species.  In 
Rana  varians  the  tympanum  is  as  large  or  nearly  as  large  as 
the  eye;  in  R.  sanguinea  it  is  more  than  three-fourths  of  the 
eye.  In  R.  varians  the  interorbital  distance  is  as  broad  as  the 
upper  eyelid  or  a  little  narrower;  in  R,  sanguinea  it  is  broader 
than  a  single  eyelid.  Rana  varians  has  the  toes  nearly  entirely 
webbed,  the  last  two  phalanges  of  the  fourth  toe  free;  R.  savr 
guinea  has  the  toes  three-fourths  webbed,  the  last  two  phalanges 
of  the  fourth  toe  free.  In  R.  varians  the  tibiotarsal  articulation 
reaches  the  snout  or  beyond ;  in  R.  sanguinea  it  is  one  and  one- 
half  times  as  long.  In  R.  varians  the  tibia  is  as  long  as  the 
foreleg  or  a  little  shorter;  in  R.  sanguinea  it  is  slightly  longer. 
None  of  the  characteristics  are  contradictory;  the  only  signi- 
ficant ones  are  the  difference  in  the  length  of  the  hind  leg  and 
in  the  reach  of  the  tibiotarsal  articulation.  Boettger  mentions 
a  small  glandular  fold  below  the  tympanum  behind  the  mouth 

*Zool.  Anz.  18   (18%)   132. 

fAbh.  Senck.  Nat.  Ges.  25    (1900)   366. 

JMem.  Mus.  Comp.  Zool.  Harvard  Coll.  44  (1912). 
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in  Ranu  sanguinea  which  Boulenger  does  not  mention  in  his 
species. 

Undoubtedly,  the  species  which  I  have  described  is  Rana  savr 
guinea,  but  certain  variations  occur  which  should  be  considered. 
In  the  largest  specimen  the  small  fold  behind  the  mouth  is  not 
evident ;  in  nearly  all  the  specimens  there  appears  to  be  a  slight 
supratemporal  fold ;  the  spots  on  the  breast  are  wanting  in  two 
specimens.  There  is  some  variation  in  the  reach  of  the  tibio- 
tarsal  articulation.  In  the  younger  specimens  the  dorsolateral 
folds  are  dim  or  wanting.* 

RANA   EVERETTI    Boulenger 
Plate  6,  figs.  1,  la,  and  16 
Rana  everetti  Boulenger,   Cat.   Batr.   Sal.   Brit.   Mus.  ed.   2    (1882) 
72,  pi.  6;  Proc.  Zool.  Soc.  London   (1897)    232. 

Description  of  species. —  (From  type  description,  Boulenger.) 
"Vomerine  teeth  in  two  small  oblique  series,  commencing  on  a 
level  with  the  hinder  edge  of  the  choanse.  Head  depressed; 
snout  rounded,  with  distinct  canthus  rostralis  and  concave  loreal 
region;  interorbital  space  as  broad  as  the  upper  eyelid;  tym- 
panum three-fourths  the  width  of  the  eye.  Fingers  slender, 
first  not  extending  as  far  as  second;  toes  moderate,  entirely 
webbed ;  tips  of  fingers  and  toes  dilated  into  disks,  those  of  the 
former  large,  measuring  about  two-thirds  the  width  of  the  tym- 

*  I  append  the  original  description  of  R.  varians  Boulenger,  Ann.  & 
Mag.  Nat.  Hist.  VI  14    (1894)    86. 

"4.  Rana  varians  sp.  n. 

"Closely  allied  to  R.  temporalis ,  Gthr.  Vomerine  teeth  in  two  oblique 
series  extending  beyond  the  level  of  the  hinder  edge  of  the  choanaB.  Head 
depressed,  longer  than  broad;  snout  obtusely  or  acutely  pointed,  prominent, 
longer  than  the  diameter  of  the  orbit;  canthus  rostralis  angular;  loreal 
region  nearly  vertical,  strongly  concave;  nostril  nearer  the  tip  of  the 
snout  than  the  eye;  interorbital  space  as  broad  as  the  upper  eyelid  or  a 
little  narrower;  tympanum  very  distinct,  as  large  as  the  eye  or  a  little 
smaller.  Fingers  moderate,  first  extending  beyond  second;  toes  nearly 
entirely  webbed;  tips  of  fingers  and  toes  dilated  into  well-developed  disks; 
subarticular  tubercles  well  developed;  inner  metatarsal  tubercle  oval,  blunt; 
a  small  round  outer  metatarsal  tubercle;  no  tarsal  fold.  Tibio-tarsal 
articulation  reaching  beyond  the  tip  of  the  snout;  tibia  as  long  as  the 
fore  limb.  Skin  finely  granulate,  with  or  without  scattered  small  warts; 
a  narrow  glandular  dorso-lateral  fold.  Brown,  pink,  or  dark  grey  above; 
a  black  streak  below  the  canthus  rostralis  and  a  black  temporal  blotch; 
limbs  with  dark  cross  bands;  hinder  side  of  thighs  marbled  with  brown; 
some  specimens  with  a  pale  line  along  the  vertebral  line  and  another  along 
the  upper  surface  of  the  tibia.  Male  with  internal  vocal  sacs  and  without 
humeral  gland. 

"From  snout  to  vent,  c?  43  millim.,  2  70." 
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panum,  those  of  the  latter  smaller;  subarticular  tubercles  well 
developed ;  a  small  oval  inner,  and  an  indistinct  outer  metatarsal 
tubercle.  The  hind  limb  being  carried  forwards  along  body, 
reaches  the  tip  of  the  snout.  Skin  smooth;  a  rather  indistinct 
glandular  fold  above  the  tympanum ;  angles  of  the  mouth  glan- 
dular." 

Color. — "Light  greyish  brown  above,  with  round  dark  spots; 
limbs  indistinctly  cross-barred;  under  surface  of  hind  limbs 
speckled  with  greyish  brown.'' 

Remarks. — Boulenger  has  given  no  measurements  for  this 
species,  but  it  is  presumed  that  his  superb  figure  reproduced 
here  is  life  size.     It  measures  88  millimeters  from  snout  to  vent. 

The  type,  a  female  specimen,  is  from  Zamboanga,  and  was 
collected  by  Everett.  The  species  has  since  been  found  by  the 
same  collector  in  Borneo  and  Celebes.  Rana  everetti  may  be 
distinguished  from  R.  varians  (=  R.  sanguinea  Boettger)  by 
the  following  characters:  The  first  finger  is  shorter  than  the 
secorid;  the  finger  disks  are  larger,  equal  to  from  one-half  to 
two-thirds  the  tympanum;  the  tibiotarsal  articulation  reaches 
tip  of  snout  or  a  little  beyond;  the  males  haVe  internal  vocal 
sacs  and  no  humeral  gland;  a  white  streak  usually  borders  the 
upper  lip.  Rana  everetti  is  said  to  lay  its  eggs  in  a  frothy  mass 
out  of  the  water. 

Description  of  tadpoles. —  (From  Boulenger.)*  ''Length  of 
body  once  and  a  half  to  once  and  two-thirds  its  width,  about  half 
as  long  as  the  tail.  Nostrils  nearly  equally  distant  from  the 
eyes  and  the  tip  of  the  snout.  Eyes  on  the  upper  surface,  equally 
distant  from  the  tip  of  the  snout  and  the  spiraculum,  the  distance 
between  them  a  little  greater  than  the  distance  between  the 
nostrils.  Spiraculum  on  the  left  side,  directed  upwards  and 
backwards,  nearer  the  posterior  extremity  of  the  body  than  the 
end  of  the  snout.  Anal  opening  on  the  right  side  close  to  the 
lower  edge  of  the  caudal  crest.  Tail  about  thrice  and  a  half 
as  long  as  deep,  acutely  pointed ;  crests  lower  than  the  muscular 
portion,  the  dorsal  not  extending  on  the  body.     Mouth  as  broad 

as  the  interocular  space;  series   of  labial  teeth    ^   the  outer 

o 
upper  and  the  three  lower  continuous,  the  others  restricted  to 

the  sides ;  lower  lip  bordered  by  a  double  series  of  papillae ;  beak 
broadly  edged  with  black.  Dark  brown  or  blackish  above,  grey- 
ish below;  upper  caudal  crest  dark  brown,  lower  greyish. 

'Total  length  45  millim. ;  body  14 ;  tail  31 ;  depth  of  tail  8. 

"This  tadpole  is  essentially  that  of  a  typical  Rana.^* 

*Proc.    Zoal.    Soc.    London    (1897)    232. 
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RANA  SULUENSIS  Taylor 
Rana  suluensis  Taylor,   Philip.  Journ.   Sci.   16    (1920)    264. 

Type. — No.  1638,  Bureau  of  Science  collection;  collected  near 
the  southern  end  of  Tawitawi  Island,  P.  I.,  October,  1918,  by 
E.  H.  Taylor. 

Description  of  type. —  (Female.)  Vomerine  teeth  in  two  short, 
obliquely  placed  series  between  choanae,  separated  from  the  latter 
by  a  distance  half  their  length,  and  from  each  other  by  a  distance 
nearly  equal  to  their  length;  choanse  large,  distinct,  distance 
between  them  greater  than  distance  from  eye  to  nostril ;  distance 
between  Eustachian  tubes  equals  their  distance  from  nostril; 
head  rather  flat,  longer  than  broad,  very  slightly  depressed  on 
middle  part  of  snout;  canthus  rostralis  angular;  loreal  region 
nearly  vertical,  somewhat  concave;  snout  rounded  when  viewed 
from  above,  rather  pointed  when  viewed  laterally,  projecting; 
nostril  much  nearer  end  of  snout  than  eye;  distance  between 
nostrils  equals  their  distance  from  eye,  as  well  as  the  interorbital 
distance  and  width  of  upper  eyelid;  diameter  of  eye  reaches 
beyond  nostril ;  diameter  of  tympanum  from  two-thirds  to  three- 
fourths  that  of  eye;  tympanum  very  distinct;  skin\above  smooth 
or  minutely  granular ;  no  dorsolateral  glandular  folds ;  no  supra- 
tympanic  folds ;  no  fold  or  a  very  indistinct  one  above  insertion 
of  forearm ;  skin  on  sides  with  occasional,  rather  large  tubercles ; 
limbs  smooth  above  and  below ;  belly,  chin,  and  throat  entirely 
smooth ;  anal  region  strongly  granular ;  limbs  slender ;  first  finger 
very  slightly  longer  than  second,  both  a  little  shorter  than  fourth ; 
fingers  with  small  disks,  rather  pointed  in  front;  subarticular 
tubercles  distinct;  three  distinct  carpal  tubercles,  the  largest  at 
base  of  first  finger ;  toes  slender,  long,  the  disks  larger  than  the 
finger  disks,  tips  somewhat  pointed;  toes  scarcely  more  than 
half  webbed ;  the  membrane  reaches  second  subarticular  tubercle 
on  fourth  toe ;  fifth  longer  than  third,  reaching  midway  between 
first  and  second  subarticular  tubercles ;  a  small  inner  metatarsal 
tubercle  equal  to  about  one-fourth  the  length  of  first  toe,  and 
a  distinct  outer  metatarsal  tubercle ;  subarticular  tubercles  of 
toes  well  developed;  a  very  slight  fold  from  tip  of  fifth  toe  to 
tibia;  males  with  well-developed  internal  vocal  sacs;  tibiotarsal 
articulation  reaches  nostril. 

Color  in  life. — Above  grayish  brown  to  reddish  brown,  va- 
riegated dimly  with  purplish,  darker  brown,  and  with  numerous 
small,  rounded  blackish  spots  with  grayish  centers ;  tip  of  snout 
whitish,  a  dorsolateral  silver-gray  line  from  tip  of  snout  to  end 
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of  body ;  sides  of  head  and  temporal  region  dark  blackish  brown, 
somewhat  lighter  on  sides  of  body;  sides  with  darker  grayish- 
centered  spots;  a  white  line  from  tip  of  snout  to  above  arm; 
arm  with  dark  purple  stripe  on  posterior  side,  and  a  dark  stripe 
on  underside  near  insertion ;  hind  limb  lighter  brown  than  back, 
strongly  barred  with  blackish  to  purplish  brown;  underside  of 
foot  purplish,  the  outer  tubercle  white ;  belly  silvery  white ; 
chin  slightly  dusky;  hind  legs  dusky  white,  below  yellowish 
white;  posterior  part  of  thigh  dark,  marbled  and  reticulated 
with  yellowish. 


Measurements  of  Rana  suluensis  Taylor. 


mm. 


Len^h,    snout   to  vent                                                             47.5 

Length   of  head  19.5 

Width  of  head  13.5 

Diameter   of   eye  6.1 

Diameter  of  tympanum  4.8 

Tympanum,    from    eye  1.25 

Eye  to  nostril  5.1 

Length  of  snout  7.3 

Distance  between  nostrils  •                 4.6 

Foreleg  30 

Longest    finger  13.5 

Hind  leg  81 

Femur  23.2 

Tibia  26 

Longest  toe  24 

Largest  toe  disk  1.1 

Variation, — The  chief  variation  noted  is  the  presence  of  a 
narrow,  glandular,  dorsolateral  fold  on  several  younger  speci- 
mens, which  is  dim  or  wanting  on  older  specimens. 

One  specimen  from  the  same  island  was  uniformly  light  brown 
above,  with  a  distinct  dorsolateral  fold,  the  back  strongly  gran- 
ular, the  granules  of  different  sizes ;  upper  part  of  legs  strongly 
granular  and  with  longitudinal  folds;  younger  specimens  are 
darker  on  throat  and  belly,  usually  lighter  on  back,  the  dark 
spots  not  round. 

Remarks. — This  species  is  related  to  Rana  sanchezi,  from  Pa- 
lawan, and  R.  labialis,  from  Borneo,  Java,  and  Malay  Peninsula. 
It  differs  from  these  in  the  lesser  extent  of  webbing  between 
toes,  in  color  and  markings,  and  in  the  smaller  finger  disks,  which 
are  smaller  than  those  on  toes.  Specimens  of  this  species  were 
taken  only  on  Tawitawi  and  a  small  island  at  the  extreme  south- 
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ern  end,  only  a  few  meters  from  the  seacoast,  at  some  distance 
from  fresh  water.  They  were  found  hopping  about  the  base  of  a 
large  balete  tree,  on  the  sides,  and  about  the  roots.  They  would 
take  refuge  under  leaves  and  root  masses.  They  appeared 
common  in  these  two  localities,  but  were  not  observed  elsewhere 
Fourteen  specimens  were  preserved. 

RANA  PHILIPPINENSIS  Taylor 
Rana  philippinensis  Taylor,  Philip.  Journ.  Sci.  16  (1920)  266. 

Type. — No.  662,  E.  H.  Taylor  collection;  collected  in  Min- 
danao, August  12,  1913,  by  E.  H.  Taylor. 

Description  of  type, — Vomerine  teeth  in  two  oblique  rounded 
groups,  separated  from  choanse  and  from  each  other  by  an  equal 
distance ;  tongue  large,  without  papillae ;  distance  between  Eusta- 
chian tubes  much  less  than  their  distance  from  choanse ;  distance 
between  choanse  equal  to  distance  between  nostrils ;  head  obtusely 
pointed  in  upper  and  lateral  profile,  projecting  somewhat;  loreal 
region  nearly  vertical,  somewhat  concave ;  interorbital  region  one 
and  one-fourth  times  upper  eyelid ;  eye  large,  diameter  of  orbit 
equal  to  the  distance  to  tip  of  snout;  nostril  very  much  nearer 
tip  of  snout  than  eye;  tympanum  distinct,  a  little  more  than 
three-fifths  eye,  separated  from  eye  by  a  distance  equal  to  less 
than  one-third  its  diameter;  skin  on  entire  body  smooth;  no 
granules  on  posterior  part  of  thigh  in  anal  region ;  no  fold  above 
tympanum ;  no  dorsolateral  fold ;  fingers  long,  large,  with  pointed 
disks,  larger  than  subarticular  tubercles,  which  are  distinct  and 
well  developed ;  first  finger  opposed  to  rest  of  hand,  longer  than 
second,  only  minutely  shorter  than  fourth,  and  reaching  last 
joint  on  third;  disks  with  a  small  groove  around  edge;  carpal 
tubercles  elongate,  comparatively  small ;  no  gland  on  upper  arm ; 
toes  with  pointed  disks,  larger  than  those  on  fingers,  and  larger 
than  subarticular  tubercles  on  foot;  toes  nearly  two-thirds 
webbed,  webs  not  reaching  disks;  an  elongate  inner  metatarsal 
tubercle  and  a  small  outer  tubercle  present;  tibiotarsal  articula- 
tion reaching  beyond  eye. 

Color  in  life. — ^Above  on  back  and  head  yellow  to  olive  brown, 
with  indistinct  darker  mottling;  a  broad  distinct  dark  brown 
dorsolateral  stripe  from  eye  to  end  of  body;  sides  olive  yellow, 
with  darker  mottling;  eyelids  dark;  tympanum  golden  yellowish, 
tympanic  region  dark  brown ;  limbs  yellowish  olive  brown,  with 
irregular  spots  and  marblings  not  forming  bars;  throat  dusky 
brown,  belly  lighter. 
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Measurements  of  Rana  philippinensis  Taylor. 


mm. 


Length,   snout  to  vent                                                                 50 

Length  of  head  20.5 

Width    of    head  16 

Diameter    of    eye  8 

Length   of   snout  8.1 

Tympanum  4.9 

Inter  orbital  area  6.5 

Foreleg  35 

Longest   finger  14.5 

Hind   leg  86 

Femur  22 

Tibia  28 

Longest  toe,  with  metatarsal                                                    26 

Diameter  of  toe  disk  1.4 

Remarks. — Only  a  single  specimen,  an  adult  female  with  eggs, 
has  been  collected.  The  character  of  the  opposed  first  finger 
seems  to  differentiate  it  clearly  from  other  Philippine  species 
of  Rana.     The  markings  and  the  color  are  characteristic. 

RANA   DUBITA   Taylor 
Rana  dubita  Taylor,  Philip.  Journ.  Sci.  16  (1920)  267. 

Type. — No.  1460,  E.  H.  Taylor  collection;  collected  at  Buna- 
wan,  Agusan,  Mindanao,  June,  1913,  by  E.  H.  Taylor. 

Description  of  type. — Vomerine  teeth  in  two  slight  series  be- 
tween the  choanse,  their  hinder  edge  on  a  level  with  the  choanse, 
separated  rather  widely  by  a  distance  of  at  least  half  their 
length ;  snout  rather  obtuse,  not  sloping  strongly  in  front ;  canthus 
rostralis  evident,  rather  angular;  loreal  region  nearly  vertical, 
strongly  concave ;  head  about  one  and  one-third  times  as  long  as 
broad ;  snout  moderately  long ;  diameter  of  eye  equal  to  distance 
from  eye  to  a  little  beyond  nostril ;  nostril  nearer  tip  of  snout  than 
eye;  distance  of  nostril  to  point  of  snout  contained  in  distance 
from  nostril  to  eye  a  little  more  than  twice;  tympanum  round, 
large,  its  diameter  from  two-thirds  to  three-fourths  eye;  sep- 
arated from  eye  by  a  distance  less  than  half  its  diameter ;  inter- 
orbital  distance  much  wider  than  one  upper  eyelid;  skin  smooth 
on  back,  sides,  and  belly;  no  granulation  on  limbs;  probably  a 
very  slight  lateral  fold;  no  supratemporal  fold  apparent;  fingers 
slender  with  large  disks;  first  finger  with  very  small  disk,  not 
wider  than  digit,  less  than  half  the  width  of  second  finger  disk ; 
second  finger  much  shorter  than  fourth ;  latter  reaching  to  near 
base  of  disk  of  third  finger ;  largest  disks  one-half  to  two-thirds 
tympanum,  disks  with  a  distinct  groove  around  edges;  toes 
broadly  webbed,  the  membrane  reaching  disk  on  outer  side  of 
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first,  second,  and  third  toes,  and  on  inner  side  of  fifth ;  it  reaches 
last  subarticular  tubercle  on  fourth  toe;  disks  not  as  large  as 
those  on  fingers,  those  on  second  and  third  toes  largest;  tibio- 
tarsal  articulation  reaching  about  halfway  between  eye  and 
nostril. 

Color  in  life. — Dark,  rather  blackish  brown  above,  darker  on 
head;  a  white  line  along  upper  lip,  widening  below  tympanum 
and  continuing  back  above  front  limb;  arms  lighter  brown, 
barred  with  darker;  subarticular  tubercles  of  fingers  whitish,  a 
white  spot  on  fingers  above  at  base  of  disk;  hind  legs  brown, 
spotted  or  mottled  indistinctly  with  darker  brown ;  a  few  yellow- 
ish white  markings  on  posterior  aspect  of  thigh  and  tibia ;  below 
dusky  yellowish  white  with  darker  spots  and  marbling;  underside 
of  thighs  yellowish  with  a  few  dark  spots ;  interdigital  membrane 
of  toes  dusky. 

Measurements  of  Rana  dubita  Taylor, 

mm. 

Total  length,  snout  to  vent  34.5 

I  Length   of  head  15 

Width  of  head  11.2 
Length   of   snout  6 

Diameter  of  orbit  4.2 

Diameter   of   tympanum  3.9 

Length  of  longest  finger  10 

Length  of  longest  toe  14.5 

Tibia  19.5 

Foreleg  22 

Hind  leg  56 

Remarks,— A  single  specimen  was  collected  at  Bunawan,  Agu- 
san.     It  was  found  in  deep  forest  about  100  meters  from  water. 

RANA  MELANOMENTA  Taylor 
Rana  melanomenta  Taylor,  Philip.  Journ.  Sci.  16    (1920)   268. 

Type, — No.  1661,  Bureau  of  Science  collection;  collected  at 
Papahag,  Sulu,  October  5,  1917,  by  E.  H.  Taylor. 

Description  of  type, — Vomerine  teeth  in  two  slender  oblique 
series  lying  between,  but  extending  a  little  behind,  posterior 
part  of  choanse;  separated  from  choanse  by  a  distance  about  as 
great  as  a  single  series,  from  each  other  by  a  distance  little  more 
than  half  the  length  of  one  series ;  distance  between  Eustachian 
tubes  greater  than  their  distance  from  choanse ;  distance  between 
choanse  equals  distance  between  nostrils ;  tongue  without  papilla ; 
males  with  vocal  sacs,  the  openings  large;  canthus  rostralia 
distinct,  slightly  rounded ;  nostrils  nearer  end  of  snout  than  eye ; 
diameter  of  eye  less  than  snout,  barely  reaching  beyond  nostril  i 
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tympanum  distinct,  about  three-fifths  eye,  separated  from  eye 
by  a  distance  equal  to  one-half  its  diameter;  interorbital  distance 
equal  to,  or  slightly  less  than,  the  width  of  an  upper  eyelid; 
loreal  region  sloping,  concave ;  snout  rounded  in  upper  and  lateral 
profile,  projecting  somewhat;  skin  on  back,  sides,  and  belly 
smooth;  granular  on  lower  and  posterior  aspect  of  thighs;  skin 
on  chin  over  vocal  sacs  somewhat  distended  and  wrinkled;  no 
fold  above  tympanum ;  no  dorsolateral  fold ;  a  distinct  glandular 
tubercle  above  insertion  of  arm ;  no  gland  on  upper  part  of  arm ; 
fingers  with  small  digital  disks  no  larger  than  subarticular  tu- 
bercles, which  are  distinct;  first  finger  longer  than  second  and 
but  slightly  shorter  than  fourth;  first  finger  with  nuptial  ex- 
crescences ;  three  carpal  tubercles,  large,  well  defined ;  each  disk 
with  simple  groove  around  edge ;  toes  from  one-half  to  two-thirds 
webbed,  the  webs  failing  to  reach  disks  except  as  a  very  narrow 
margin;  disks  on  toes  about  as  large  as  those  on  fingers,  and 
apparently  larger  than  subarticular  tubercles  of  toes;  an  oval 
inner,  and  a  rounded  outer,  metatarsal  tubercle. 

Color  in  life. — Above  lavender-brown,  with  a  wash  of  gray; 
a  few  very  small  black  spots  scattered  over  upper  surface;  lat- 
erally lavender-brown,  with  darker  markings  above  arm;  sides 
of  head  and  tympanum  black ;  throat  black,  belly  dusky  with  white 
marblings;  limbs  closely  barred  with  blackish;  posterior  aspect 
of  thigh  with  small  white  dots;  a  white  spot  at  final  joint  of 
digits. 

Measurements  of  Rana  melanomenta  Taylor. 

mm. 

Total  length,   snout  to  vent                                                      35 

Length  of  head  19 

Width  of  head  13 

Diameter  of  eye  4.6 

Length   of  snout  6.3 

Foreleg  26 

Longest   finger  10 

Hind  leg  66 

Tibia  19 

Femur  18 

Longest  toe,  including  metatarsal  18 

Variation. — Four  specimens  were  taken,  all  agreeing  with  the 
type  in  essential  characters ;  one  specimen  has  the  throat  black, 
with  numerous  white  spots.  The  third  and  fifth  toes  of  all 
except  the  type  are  practically  the  same  length;  in  the  type, 
however,  the  third  toe  of  the  right  foot  is  much  longer  than  the 
fifth. 

Remarks. — These  specimens  were  all  obtained  near  small  pools 
of  stagnant  water  in  the  forest  on  Papahag,  near  Tawitawi.     The 
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species  was  observed  on  other  islands,  but  no  specimen  was 
taken.  In  the  character  of  the  digits  it  appears  to  be  closely 
related  to  the  group  to  which  Rana  similis,  R.  grandocula,  and 
R.  glandulosa  belong.  It  differs  in  having  smaller  eyes  and  a 
shorter  snout  and  in  the  absence  of  a  papilla  on  the  tongue  and 
of  the  arm  gland. 

RANA  MOELLENDORFFI   Boettger 
Plate  1,  fig.  4 
Rana  moellendorffi  Boettger,  Zool.  Anz.   16    (1893)    363. 

Description  of  species. —  (From  No.  1482,  Bureau  of  Science 
collection ;  collected  in  northern  Palawan,  May  10,  1918,  by 
E.  H.  Taylor.)  Vomerine  teeth  in  two  small,  rounded,  oblique 
series,  very  much  nearer  to  each  other  than  to  the  choanae,  ex- 
tending behind  posterior  level  of  choanse;  tongue  rather  oval, 
small,  with  the  two  ''horns''  at  the  posterior  corners,  which  are 
rather  widely  separated  at  their  bases ;  no  papilla ;  males  with  vo- 
cal sacs,  the  internal  openings  small ;  head  somewhat  longer  than 
broad,  not  concave;  snout  obtusely  pointed;  eyes  not  especially 
prominent ;  interorbital  area  nearly  one  and  a  half  times  upper 
eyelid;  diameter  of  eye  only  slightly  less  than  length  of  snout; 
canthus  rostralis  rather  rounded ;  lores  nearly  vertical,  with  a  dis- 
tinct longitudinal  groove  behind  nostril ;  distance  from  nostril  to 
end  of  snout  less  than  its  distance  from  eye ;  tympanum  very  dis- 
tinct, little  more  than  half  diameter  of  eye,  separated  from  eye  by 
a  distance  less  than  one-third  its  diameter ;  skin  smooth  or  finely 
shagreened  above,  indistinctly  granulate  on  posterior  part  of  eye- 
lids and  on  sides;  skin  smooth  below  save  on  ventral  surface  of 
thigh ;  no  dorsolateral  fold ;  no  fold  or  only  a  very  indistinct  one 
from  eye  above  tympanum ;  a  distinct  gland  on  upper  part  of  arm ; 
fingers  slender,  with  very  slight  longitudinal  oval  pads,  scarcely 
wider  than  fingers ;  first  finger  slightly  longer  than  second,  fourth 
longer  than  first  or  second,  reaching  base  of  disk  of  third ;  toes 
three-fourths  webbed,  the  webs  nowhere  reaching  base  of  toe 
disks,  which  are  as  large  as  finger  disks ;  subarticular  tubercles 
well  developed;  inner  metatarsal  tubercle  elongate,  oval,  outer 
smaller,  rounded;  hind  leg  brought  forward,  tibiotarsal  articu- 
lation reaches  somewhat  beyond  eye. 

Color  in  life, — Above  yellowish  to  bronze-green;  the  entire 
back,  head,  and  sides  covered  with  large,  usually  elongate  black 
spots,  which  frequently  join  each  other,  forming  islandlike  de- 
signs; a  black  loreal  streak,  below  which  is  a  yellow-green  line; 
below  this  a  short  dark  stripe  on  edge  of  lip ;  tympanum  dark 
brown ;  dark  spots  on  breast  at  insertion  of  arms ;  arm  spotted 


72  PHILIPPINE  AMPHIBIANS 

with  black  above  and  a  broken  dark  line  on  posterior  side; 
limbs  strongly  barred  with  black;  posterior  part  of  hind  limb 
black,  with  a  few  yellowish  white  spots  on  femur;  groin  similar; 
below  dirty  white,  with  lighter  yellowish  spots;  membrane  be- 
tween toes  dark. 

Measurements  of  Rana  moellendorffi  Boettger. 

mm. 

Total  length,  snout  to  vent  40 

Length  of  head  15 

Width   of  head  13.5 
Diameter  of  eye  5.2 

Diameter  of  tympanum  4 

Length  of  snout  6.1 

Tibia  20 

Femur  19 

Foreleg  27 

Hind  leg  61 

Variation, — Three  other  specimens,  all  of  which  are  males, 
taken  in  the  same  locality,  agree  remarkably  well  with  the  de- 
scribed specimen,  especially  in  color;  two  have  the  entire  head 
outlined  above  with  greenish  yellow  and  the  lower  labials  spotted 
with  yellow;  some  of  the  specimens  show  the  presence  of  a 
slight  glandular  area  below,  and  slightly  behind,  tympanum. 

These  agree  with  the  type  description  in  essential  details, 
save  that  the  tibiotarsal  articulation  of  the  type  reaches  the 
point  of  the  snout,  while  in  the  specimens  at  hand  it  reaches 
only  a  short  distance  beyond  the  eye;  in  these  also  the  head 
is  distinctly  longer  than  wide,  while  in  the  type  the  head  is  as 
long  as  wide.  The  fact  that  the  types  are  considerably  larger, 
and  probably  females,  may  account  for  the  discrepancy.  Either 
the  gland  on  the  upper  arm  was  overlooked  by  Boettger,  or  it 
is  absent  in  the  type. 

Remarks. — The  specimens  were  collected  on  the  extreme 
northern  end  of  Palawan  Island.  They  were  found  perched  on 
vines  growing  on  trees  at  the  edge  of  small  streams.  No  other 
specimen  was  seen.  The  type  locality  is  Culion,  which  is  near 
Palawan. 

RANA  SIMILIS    (GUnther) 

Plate  4,  fig.  5 

Polypedates  similis  Gunther,  Proc.  Zool.  Soc.  London  (1873)  171. 
Rana  similis  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2   (1882)   72. 

Description  of  species, —  (From  No.  F326,  E.  H.  Taylor  collec- 
tion; collected  on  Mount  Maquiling,  near  Los  Banos,  Luzon, 
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April   5,   1916,   by   E.   H.   Taylor.)     Vomerine  teeth   in   two 
small,  distinct,  oblique  groups  lying  between,  and  for  the  most 
part  posterior  to,  the  hinder  level  of  choanae ;  latter  moderately 
large,  distant  from  vomerine  teeth  by  more  than  the  length  of  a 
single  group ;  tongue  rather  small,  with  a  moderate  notch  behind ; 
a  distinct,  rounded,  low  papilla  on  tongue ;  males  with  vocal  sacs, 
the  openings  small,  rounding ;  snout  short,  equal,  or  nearly  equal, 
in  length  to  diameter  of  eye,  rather  rounded  anteriorly;  head 
longer  than  wide;  canthus  rostralis  angular,  loreal  region  con- 
cave, nearly  vertical ;  tympanum  large,  distinct,  about  two-thirds 
eye,  separated  from  eye  by  a  distance  about  half  its  diameter; 
distance  of  nostrils  from  each  other  equals  their  distance  from 
eye;  interorbital  distance  equal  to  upper  eyelid;  nostril  more 
than  twice  as  far  from  eye  as  from  tip  of  snout;  skin  above 
smooth  on  head  and  body,  minutely  pitted;  sides  smooth;  chin 
and  belly  smooth;  ventral  and  posterior  parts  of  thighs  granular; 
no  dorsolateral  skin  fold;  no  supratympanic  fold;  a  small  glan- 
dular fold  at  corner  of  mouth  and  two  smaller  ones  above  in- 
sertion of  arms ;  fingers  slender,  with  small,  distinct  disks,  those 
of  third  and  fourth  fingers  of  equal  size,  larger  than  those  on  first 
and  second ;  first  finger  extending  slightly  farther  than  second, 
both  shorter  than  fourth;  an  enlarged  nuptial  excrescence  on 
inner  side  of  first  finger;  an  enlarged  gland  on  upper  arm; 
subarticular  tubercles  distinct,  well  developed;  carpal  tubercles 
large,  distinct;  toes  about  two-thirds  webbed,  membranes  not 
reaching  disks  except  as  very  narrow  fringe  on  outer  side  of 
digits ;  toes  with  small  disks  slightly  pointed,  nearly  as  large  as 
largest  finger  disks ;  an  elongate  inner  metatarsal  tubercle,  and 
a  small  round  outer  tubercle;  no  skin  fold  on  fifth  toe;  no  tarsal 
fold ;  hind  leg  brought  forward,  tibiotarsal  articulation  reaches 
a  little  beyond  eye ;  when  viewed  from  above,  eyes  project  beyond 
outline  of  jaws. 

Color  in  life. — Above  olive  slate,  slightly  mottled  with  lighter 
olive  on  head ;  an  olive  yellow  line  from  tip  of  snout  along  canthus 
rostralis,  across  edge  of  upper  eyelid,  to  end  of  body  along  the 
dorsolateral  edge ;  from  tip  of  snout  to  eye  a  purplish  slate  loreal 
area ;  behind  eye  on  sides  dark  purplish  slate ;  tympanum  brown ; 
a  narrow  labial  line,  beginning  in  front  of  eye,  continues  to  angle 
of  mouth,  ending  in  a  white  spot  on  the  dim  granular  fold ;  lower 
side  mottled  with  greenish  yellow;  throat  dusky;  belly  dirty 
white;  limbs  olive  above,  with  numerous,  broad,  slate  bars,  five 
or  six  on  the  tibia,  and  continuing  on  the  foot ;  heel  and  underside 
of  foot  dark ;  underside  of  hind  legs  dusky. 
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Measurements  of  Rana  similis  {Gunther),    Nos.  F326  and  FS25, 


mm. 

mm. 

Length,   snout  to 

vent 

46 

46 

Length  of  head 

17 

16 

Length  of  snout 

6.5 

6.6 

Width  of  head 

14 

14.2 

Diameter  of  eye 

6.5 

6.2 

Diameter  of  tympanum 

4.6 

4.2 

Depth  of  head,  in 

front  of  eye 

6 

6 

Foreleg 

31.5 

28.2 

Longest  finger 

11 

11.6 

Hind  leg 

77 

69.5 

Femur 

19.5 

18.5 

Tibia 

24 

19.5 

Foot 

33 

31 

Longest   toe 

21.5 

19 

Toe  disk 

1.2 

1.5 

*  Variation. — Eight  specimens  in  my  collection  from  Los  Banos 
exhibit  but  very  little  variation  in  color  and  markings.  All  ap- 
pear to  be  males;  at  least  all  have  the  internal  openings  to  the 
vocal  sacs.  Comparison  of  the  measurements  in  the  preceding 
table  with  the  following  measurements  of  several  specimens  will 
show  that  there  is  a  slight  variation  in  the  length  of  the  hind 
leg. 

Body  length.  Hind  leg. 

mm.  mm. 

43.5  70 

46  77.5 

46.5  69.5 

41  67.5 

44.5  69 

44  69 

45.2  71.5 

In  these  specimens  the  tibiotarsal  articulation  reaches  to  the 
eye  and,  possibly,  slightly  beyond. 

Remarks, — The  smooth  skin,  the  shorter  legs,  the  presence  of 
a  swelling,  or  papilla,  on  the  anterior  part  of  the  tongue,  and 
the  gland  on  the  upper  arm  seem  to  distinguish  this  species  from 
Rana  signata  Gunther.  Rana  moellendorffi  Boettger,  from  Pa- 
lawan and  the  Calamianes,  is  very  closely  related  also;  the 
markings,  however,  of  R,  moellendorffi  are  strikingly  different; 
the  interorbital  distance  is  wider,  usually  one  and  a  half  times 
the  eyelid,  and  the  papilla  is  absent  from  the  tongue.  Other 
differences  are  in  evidence  on  a  comparison  of  the  specimens. 

Specimens  in  the  collections  are  from  Bataan  and  Laguna 
Provinces,  Luzon ;  the  type  is  from  "Laguna  de  Bay,''  Luzon,  and 
was  collected  by  A.  B.  Meyer.  Boulenger  is  of  the  opinion 
that  Rana  similis  and  R,  signata  are  the  same  species. 
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RANA  GRANDOCULA  Taylor 
Plate  7,  pigs.  2  and  2a 
Rana  grandocula  Taylor,  Philip.  Journ.  Sci.  16   (1920)  274. 

Type— No.  F334,  E.  H.  Taylor  collection;  collected  near  Bu- 
nawan,  Agusan,  Mindanao,  August,  1912,  by  E.  H.  Taylor. 

Description  of  type. — Vomerine  teeth  in  two  small,  slightly 
diagonal,  rounded  series  between  choanse,  posteriorly  separated 
from  choanae  by  a  distance  much  greater  than  the  length  of 
a  single  series,  and  from  each  other  by  a  distance  less  than  half 
of  a  single  series ;  distance  between  openings  of  Eustachian  tubes 
less  than  their  distance  from  choanse;  distance  between  choanse 
equals  distance  between  nostrils;  head  longer  than  wide,  snout 
protruding  slightly;  eyes  very  large  and  protruding;  diameter 
about  one-fourth  or  one-fifth  longer  than  snout;  nostril  nearer 
tip  of  snout  than  eye;  tympanum  quite  distinct,  its  diameter 
about  half  of  eye,  separated  from  eye  by  a  distance  equal  to 
one-third  of  its  diameter ;  canthus  rostralis  distinct,  roundly  an- 
gular, the  loreal  region  nearly  vertical,  the  lores  concave ;  width  of 
upper  eyelid  little  more  than  one  and  one-third  times  interorbital 
distance;  skin  of  body  above  and  below  entirely  smooth;  a  few 
granules  on  posterior  aspect  of  thigh  and  about  anal  region; 
no  dorsolateral  fold;  no  fold  above  tympanum;  digits  slender, 
tips  of  fingers  and  toes  dilated  into  small  disks  with  grooves 
around  their  edges;  first  finger  extending  as  far  as,  or  very 
slightly  farther  than,  second,  both  but  slightly  shorter  than 
fourth,  which  just  fails  to  reach  base  of  disk  on  third;  sub- 
articular  tubercles  well  developed,  as  are  the  carpal  tubercles; 
first  finger  with  nuptial  swellings ;  toes  about  two-thirds  webbed, 
the  membrane  failing  to  reach  disks  but  approaching  nearest 
on  second  toe;  third  and  fifth  toes  of  nearly  equal  length;  sub- 
articular  tubercles  strong ;  an  elongate,  inner  metatarsal  tubercle 
more  than  one-third  the  length  of  first  toe;  a  rounded,  fairly 
prominent,  outer  metatarsal  tubercle;  disks  rather  pointed  at 
tips;  tibiotarsal  articulation  reaches  anterior  edge  of  eye  or 
slightly  farther;  a  distinct  oval  gland  on  inner  side  of  upper 
arm;  males  with  internal  vocal  sacs,  the  openings  rather  far 
back  on  either  side  of  tongue. 

Color  in  life. — Above  olive  to  chestnut  brown,  with  numerous 
indistinct  darker  flecks  and  spots;  sides  slightly  darker  and 
rather  thickly  spotted;  limbs  with  spots  or  bars;  dusky  brown 
on  throat  and  chin,  lighter  on  belly ;  underside  of  feet  and  hands 
leather  purplish,  the  tubercles  lighter ;  a  distinct  light  spot  above 
last  joint  of  digits. 


40 

44 

6.2 

6.1 

7.3 

7.1 

3.8 

4.2 

3.4 

3.6 

5.1 

5 

16.5 

17 

13 

14.5 

25 

27 

11 

11 

65 

68.2 

18.2 

20 

19.8 

21.2 

27.5 

29 

17 

19.5 

1.2 

1.2 

1.1 

1.3 
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Measurements  of  Rana  grandocula  Taylor,  Nos.  FSSU  and  F337, 

mm.  mm. 

Length,  snout  to  vent 

Length  of  snout 

Diameter  of  eye 

Diameter  of  tympanum 

Interorbital  distance 

Upper  eyelid 

Length  of  head 

Width  of  head 

Foreleg 

Longest  finger,  from  wrist 

Hind  leg 

Femur 

Tibia 

Foot 

Longest   toe 

Finger  disks 

Toe  disks 

Variation, — Several  specimens  in  the  collection  show  but  little 
variation.  The  ground  color  varies  from  darker  to  lighter  than 
the  type.  Some  of  the  specimens  have  a  distinct  white  line  on 
the  upper  lip.  The  gland  on  the  arm  seems  to  be  present  in 
both  sexes. 

Remarks. — There  are  several  specimens  of  this  species  in  my 
collection,  all  from  Agusan  River  Valley,  near  Bunawan.  It 
appears  to  be  closely  related  to  Rana  similis  (Gunther)  but  differs 
from  it  strikingly  in  the  much  larger  and  more  prominent  eye, 
the  shorter  snout,  the  smaller  tympanum,  the  absence  of  a  fold 
at  angle  of  mouth,  and  the  very  different  markings  and  colora- 
tion. Specimens  were  taken  along  Bunawan  River  in  large  pools 
in  worn  rocks ;  numerous  in  this  locality. 

RANA   GLANDULOSA   Boulenger 
'   Plate  5,  figs.  1,  la,  and  16 

Rana  glandulosa  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882) 
73,  pi.  7;  Ann.  &  Mag.  Nat.  Hist.  VI  14  (1894)  87;  CasTo  de  Elera, 
Cat.  Fauna  Filipinas  1  (1895)  448;  Flower,  Proc.  Zool.  Soc.  London 
(1896)  905;  (1899)  897;  Laidlaw,  Proc.  Zool.  Soc.  London  (1900) 
887. 

Description  of  species.— '^Yomerine  teeth  in  two  short  oblique 
series,  between  the  choanse..  Head  rather  large ;  snout  rounded, 
as  long  as  the  orbit,  with  obtuse  canthus  rostralis  and  concave 
loreal  region;  nostril  nearer  snout  than  eye;  interorbital  space 
nearly  same  as  upper  eyelid ;  tympanum  distinct,  three-fifths  to 
three-fourths  the  diameter  of  the  eye;  fingers  rather  elongate, 


STAUROIS  77 

first  extending  much  beyond  the  second ;  toes  moderate,  one-half 
to  two-thirds  webbed;  tips  of  fingers  and  toes  merely  swollen 
or  dilated  in  small  disks;  subarticular  tubercles  prominent;  a 
small  oval  inner  metatarsal  tubercle  and  a  small  round  one  at 
the  base  of  the  fourth  toe;  tibiotarsal  articulation  reaches  the 
eye  or  between  the  eye  and  the  tip  of  the  snout ;  back  more  or  less 
distinctly  granulate,  with  large  flat  granules  at  least  on  the  sides. 

Color, — *'01ive  or  reddish  brown,  spotted  and  speckled  with 
blackish ;  lips  dark  with  large  whitish  spots  or  bars ;  limbs  with 
dark  crossbars ;  lower  parts  whitish  or  buff,  uniform  or  spotted 
with  brown.  Eye  fiery  red.  Male  with  vocal  sacs  on  each  side 
forming  folds  and  a  large  oval  gland  on  the  inner  surface  of  the 
arm.  Snout  to  vent,  95  mm.  Found  in  caves  in  total  darkness.'* 
(Boulenger.) 

Remarks. — The  types  were  obtained  in  Sarawak  by  A.  Everett, 
who  later  discovered  the  species  in  Palawan;  I  failed  to  find  it 
in  Palawan.     Boulenger  reports  it  from  Malay  Peninsula. 

Genus  STAUROIS  Cope 

Ixalus  GtJNTHER,  Cat.  Batr.  Sal.  Brit.  Mus.  (1858)  15,  part. 
Stawrots  Cope,  Nat.  Hist.  Rev.  (1865)  117. 

Rana  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882)  71,  part. 
Micrixalus  Boulenger,  Proc.  Zool.  Soc.  London   (1888)   205;  Fauna 
Brit.  India,  Rept.    (1890)   464. 

Vomerine  teeth  present  or  absent ;  tympanum  distinct ;  fingers 
free,  with  disks ;  toes  webbed ;  otherwise  agrees  very  well  with 


♦Boulenger,  Ann.  &  Mag.  Nat.  Hist.  IX  1  (1918)  374,  has  redefined 
this  genus,  listing  five  species;  Staurois  larutensis  Boulenger,  Borneo  and 
Malay  Peninsula;  S.  guttatus  Gunther,  Borneo;  iS.  natator  Giinther,  Phil- 
ippines; S.  nubilus  Mocquard,  Palawan;  and  S.  tuberilinguis  Boulenger, 
Borneo.     He  mentions  the  following  generic  characters: 

Tympanum  small;  with  or  without  vomerine  teeth;  disks  on  fingers 
large,  broader  than  long,  larger  than  those  of  toes,  with  a  half  disk 
within  the  disk  on  the  lower  surface;  toes  fully  webbed,  the  webs  involving 
base  of  disks;  outer  metatarsal  separated  to  base. 

The  recognition  of  Mocquard'tf  species  Ixalus  nubilus  =  Staurois  nubilus 
by  Boulenger  in  this  paper  presents  an  opinion  in  which  I  do  not  concur. 
My  own  collection  has  more  than  one  hundred  specimens  of  *S.  natator 
from  Mindanao,  and  I  have  recently  been  able  to  examine  specimens  of 
what  is  probably  Mocquard* s  Ixalus  nubilis  from  various  parts  of  Palawan 
and  Busuanga.  Occasional  specimens  from  both  lots  show  a  papilla  on 
^he  tongue;  there  appears  to  be  no  difference  in  average  measurements; 
^be  granules  on  the  Palawan  specimens  appear  a  little  coarser  than  on 
^ost  of  the  Mindanao  specimens. 
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One  species  is  found  in  Palawan,  Minadanao,  and  nearby 
islands.  Very  probably  it  does  not  enter  Luzon,  the  western 
Visayan  Islands,  or  Mindoro. 

STAUROIS  NATATOR    (Gunther) 
Plate  4,  figs.  2  and  2a 

Ixalus  natator  Gunther,  Cat.  Batr.  Sal.  Brit.  Mus.    (1858)    15,  pi. 

4,  fig.  C;  Proc.  Zool.  Soc.  London   (1879)    79. 
Staurois  natator  Cope,  Nat.  Hist.  Rev.   (1865)    117. 
Rana  natatrix  Boulenger,  Cat.  Batr.   Sal.  Brit.  Mus.   ed.  2    (1882) 

71;  Boettger,  Ber.  Senck.  Nat.  Ges.   (1886)    121. 
Staurois  natator  Boulenger,  Ann.  &  Mag.  Nat.  Hist.  VI  14  (1894)  87. 
Ixalus  nuhilus  Mocquard,  Nouv.  Arch.  Mus.  2^   (1890)    153,  pi.  11, 

fig.  3. 

Description  of  species, —  (From  No.  1601,  E.  H.  Taylor  col- 
lection; collected  at  Bunawan,  Agusan,  Mindanao,  August 
12,  1912,  by  E.  H.  Taylor.)  Vomerine  teeth  wanting;  tongue 
elongate,  oval,  deeply  notched  behind;  choanse  large;  canthus 
rostralis  angular,  curving  in  between  eye  and  nostril;  loreal 
region  vertical  for  some  distance,  then  sloping  out,  with  the 
lip  nearly  vertical ;  snout  narrower  behind  nostrils  than  directly 
in  front;  tip  of  snout  vertical,  rounding  in  outline;  eye  very 
large,  equal  or  nearly  equal  to  length  of  snout ;  tympanum  small, 
circular,  its  diameter  from  one-third  to  two-fifths  eye ;  separated 
from  eye  by  a  distance  less  than  half  its  diameter;  interorbital 
region  narrow,  a  little  less  than  width  of  upper  eyelid ;  distance 
of  nostrils  from  each  other  less  than  their  distance  from  eye; 
nostril  half  as  far  from  eye  as  from  end  of  snout ;  skin  strongly 
granular  above  on  loreal  region,  above  eyelids,  and  back  of  body ; 
upper  surface  of  limbs  smooth;  chin  and  breast  smooth;  belly 
and  sides  with  larger  granules ;  anal  region  and  part  of  underside 
of  thighs  granular;  no  distinct  supratemporal  fold;  no  tarsal 
fold ;  fingers  large,  with  wide,  roughly  triangular  disks,  diameter 
of  disk  larger  than  tympanum ;  first  finger  shorter  than  second, 
second  shorter  than  fourth,  fourth  not  reaching  base  of  disk 
of  third ;  fingers  unwebbed ;  toes  completely  webbed,  the  mem- 
branes reaching  base  of  disks ;  disks  on  toes  more  rounding  and 
a  little  smaller  than  disks  on  third  and  fourth  fingers;  disks 
with  distinct  grooves  on  edges  and  with  a  transverse  depression 
above;  fifth  toe  extending  slightly  farther  than  third,  fourth 
longest;  a  small  inner  metatarsal  tubercle  and  a  still  smaller 
outer  tubercle ;  subarticular  tubercles  small,  not  very  clearly  de- 
fined; the  tibiotarsal  articulation  reaches  much  beyond  snout. 
Male  with  internal  vocal  sacs. 
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Color  in  life. — Above  olive  to  bronzy  green,  mottled  with 
darker ;  legs  lighter,  barred  with  the  ground  color  of  back ;  lips, 
chin,  belly,  and  sides  light  blue-green,  which  color  penetrates 
body ;  tongue,  inside  of  mouth,  body  cavity,  and  intestines  light 
blue-green;   interdigital  membrane  of  toes   dusky. 

Measurements  of  Staurois  natator  (CHlnther). 


mm. 


Length,  snout  to  vent                                                                 58 

Length  of  head  18 

Width  of  head  14 

Length  of  snout  7.6 

Diameter  of  eye  7.2 

Diameter  of  tympanum  2.2 

Foreleg  33 

Longest  finger  14.4 

Hind    leg  85 

Femur  25 

Tibia  28.5 

Longest  toe  21.5 

Variation, — The  variations  in  this  species  are  chiefly  in  color- 
ation, that  given  being  most  nearly  typical.  Sometimes  the 
color  of  the  back  is  bronze  with  yellowish  spots  or  reticulations ; 
sometimes  the  blue-green  skin  on  sides  and  belly  has  a  slight 
wash  of  yellow;  certain  specimens  are  dark  greenish  brown 
with  cream  yellow  spots  on  sides  and  back;  a  small  specimen 
in  the  Bureau  of  Science  collection  preserved  in  alcohol  (No. 
1669)  has  all  the  legs  barred  with  brown  and  cream,  a  darker 
line  from  tip  of  snout  through  eye  above  tympanum,  and  the 
back  brown,  with  cream  reticulations. 

Remarks. — This  species  is  common  in  Leyte,  Mindanao,  Pa- 
lawan, and  Busuanga.  It  is  also  known  to  occur  in  Culion, 
Dinagat,  and  Basilan,  in  the  Philippines,  and  is  reported  from 
Celebes.*  The  species  is  always  found  in  the  immediate  vicinity 
of  water,  usually  perched  on  rocks,  in  midstream.  The  frogs 
are  extremely  agile,  and  can  make  phenomenal  jumps.  They 
are  captured  with  no  little  difficulty. 

The  types  were  collected  in  the  Philippines,  probably  by  ,Hugh 
Cuming;  the  exact  type  locality  appears  to  be  no  longer  known. 
The  types,  three  in  number^  are  in  the  British  Museum. 

*  Boulenger,  Proc.  Zool.  Soc.  London  (1^897)  193-237,  does  not  include 
the  species  in  the  Celebes  fauna.  He  states  that  Meyer^s  record,  Abh. 
Mus.  Dresden  2  (1887)  16,  of  Rana  natatrix  Gthr.  from  Gorontalo  is 
probably  wrong. 
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Genus  POLYPEDATES  Tschudi 

Polypedates  Tschudi,  Class.  Batr.  (1838)  34;  Dum^ril  and  Bibron, 
Erp.  Gen.  8  (1841)  515;  Gunther,  Cat,  Batr.  Sal.  Brit.  Mus. 
(1858)  77;  Cope,  Nat.  Hist.  Rev.  (1865)  116;  Stejneger,  Bull.  U. 
S.   Nat.   Mus.   58    (1907)    143.* 

Theloderma  Tschudi,  Class.  Batr.   (1838)   32. 

Buergeria  T^CHUDl,  Class.  Batr.   (1838)   34. 

Rhacophorus  TscHUDi,  Class.  Batr.  (1838)  34;  Dumeril  and  Bibron, 
Erp.  Gen.  8  (1841)  530;  Gunther,  Cat.  Batr.  Sal.  Brit.  Mus. 
(1858)  116;  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882) 
73  and  74;  Fauna  Brit.  India,  Kept.   (1890)  470. 

Trachyhyas  FiTZiNGER,  Syst.   Rept.    (1843)    31. 

Dendricus  Gistel,  Naturg.  Thierr.   (1848)    8. 

Pupil  horizontal;  tongue  free  and  deeply  notched  behind;  vo- 
merine teeth  rarely  absent;  tympanum  either  distinct  or  hidden, 
rarely  the  latter ;  fingers  more  or  less  webbed  or  free ;  toes  more 
or  less  webbed,  terminating  in  disks;  a  small  bone  inserted 
between  last  two  phalanges ;  terminal  phalanges  T-shaped.  Outer 
metatarsals  separated  by  a  web ;  omosternum  and  sternum  with 
a  bony  style. 

This  large  genus  of  frogs  is  widely  distributed  from  India 
and  Madagascar  to  China,  southern  Asia,  and  the  East  Indian 
Archipelago.  More  than  fifty  species  are  known.  There  are 
seven  well-differentiated  forms  represented  in  the  Philippine 
fauna. 

Key  to  the  Philippine  species  of  Polypedates  Tschudi. 

a^.  Tympanum  distinct;   skin  of  head  not  involved  in  cranial  ossification. 
6^.  Fingers  about  one-third  webbed ;  toes  more  than  three-fourths  webbed ; 
cutaneous  prominences  below  anus  and  on  outer  edge  of  arm  and 
foot;  heel  reaches  almost  to  tip  of  snout. 

P.  appendiculatus  (Giinther)    (p.  80). 

6'.  Fingers  about  two-thirds  webbed,  membrane  reaching  disks  of  third 

and  fourth  fingers ;  toes  webbed  to  base  of  disks ;  cutaneous  flap  over 

anus P.  pardalis    (Giinther)    (p.  82). 

6'.  Slight  web  at  base  of  fingers;  toes  nearly  entirely  webbed;  dorso- 
lateral glandular  folds  present P.  hecticus  Peters   (p.  87). 

h\  Slight  rudiment  of  web  at  base  of  fingers;  toes  three-fourths  webbed; 
no  dorsolateral  glandular  fold;  small  tubercles  below  vent,  at  heel, 
and  on  outer  edge  of  forearm  and  tarsus. 

P.  everetti   (Boulenger)    (p.  88). 
a^  Tympanum  distinct,  large;  skin  of  head  involved  in  cranial  ossification. 
6\  Slight  rudiment  of  web  at  base  of  fingers ;  toes  nearly  entirely  webbed ; 
disks  of  fingers  half  the  diameter  of  eye. 

P.  macrotis    (Boulenger)    (p.  86). 

6^  Differs  from  P.  macrotis  in  having  smaller  choanse  and  a  narrower 

interorbital  space;  spotted  above,  or  with  four  or  six  longitudinal 

stripes P.  leucomystax  (Gravenhorst)    (p.  89). 

*  Stejneger  (loc.  cit.)  has  shown  the  necessity  of  the  use  of  Polypedates 
instead  of  Rhacophorus  for  this  genus  of  frogs. 
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a*.  Tympanum  nearly  hidden  under  skin,  about  half  size  of  eye;  fingers  with 
rudiment  of  web;  toes  a  little  more  than  one-half  webbed. 

P.  surdus  Peters   (p.  92). 

POLYPEDATES  APPENDICULATUS  (GUnther) 

Plate  8,  figs.  2,  2a,  and  26 

Rhacophorus  appendiculatita  Gunther,  Cat.  Batr.  Sal.  Brit.  Mus. 
(1858)  79;  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882)  86, 
pi.  8,  fig.  4;  BOETTGER,  Ber.  Senck.  Nat.  Ges.  (1886)  122;  Abh.  Ber. 
Mus.  Dresden  7   (1894-95)   2. 

Description  of  species. —  (From  No.  184,  E.  H.  Taylor  col- 
lection; collected  at  Bunawan,  Agusan,  Mindanao,  P.  L,  Sep- 
tember, 1912,  by  E.  H.  Taylor.)  Vomerine  teeth  in  two 
converging  series,  beginning  on  anterior  inner  edge  of  choanse, 
not  especially  distinct;  choanse  not  large;  head  distinctly  longer 
than  wide;  eye  prominent,  its  diameter  slightly  longer  than 
distance  from  eye  to  nostril;  canthus  rostralis  rounded,  the 
area  about  nostrils  forming  two  small  rounded  prominences, 
with  a  slight  depression  between  them;  forehead  not  concave; 
lores  concave,  sloping  obliquely ;  snout  somewhat  triangular,  con- 
stricted in  front  of  nostrils,  forming  a  distinct  "nose  ;*'  diameter 
of  tympanum  equal  to,  or  a  little  more  than,  half  diameter  of 
eye,  very  close  to  orbit,  the  distance  separating  them  about  one- 
fifth  to  one-sixth  diameter  of  tympanum;  distance  of  ndstril  to 
end  of  snout  contained  one  and  one-half  times  in  its  distance 
from  eye;  a  very  distinct  skin  fold  from  eye  to  arm  above  tym- 
panum; skin  rough,  tubercular,  or  warty,  especially  on  head, 
snout,  and  shoulders,  and  on  sides  of  head  about  tympanum; 
skin  on  posterior  part  of  back  as  well  as  on  the  limbs  rather 
smooth ;  chin  and  chest  smooth ;  belly  and  under  aspect  of  thighs 
strongly  granular;  hand  slightly  less  than  one-third  webbed; 
digits  with  broad  disks,  equal  to,  or  slightly  smaller  than,  tym- 
panum ;  first  finger  shorter  than  second,  fourth  longer  than  sec- 
ond, reaching  terminal  disk  of  third ;  subdigital  tubercles  prom- 
inent; a  very  slight  skin  fold  from  base  of  third  finger  along 
inner  arm ;  toes  more  than  three-fourths  webbed,  the  webs  reach- 
ing to  near  base  of  disks  on  outer  sides  of  toes;  disks  smaller 
than  those  on  fingers;  third  and  fifth  toes  of  equal  length;  inner 
metatarsal  tubercle  well  developed,  outer  indistinct  or  wanting ; 
a  decided,  undulous  skin  fold  along  outer  side  of  fifth  toe  and 
tarsus,  and  on  outer  part  of  forearm;  two  small  cutaneous 
prominences  below  anus ;  hind  limb  brought  forward,  tibiotarsal 
articulation  reaches  to  near  tip  of  snout. 

Color  in  K/e.-— Above,  light  brownish  lavender  on  head,  back, 
and  sides,  and  above  limbs;  two  broad,  rather  irregular  striped 
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of  light  pale  lavender  to  whitish  from  eye  to  groin;  below 
creamy  white. 

Measurements  of  Polypedates  appendiculatus  {Giinther) . 

mm. 

Length,  snout  to  vent  41 

Length  of  head  15 

Width  of  head  13.6 

Length  of  snout  7.5 

Diameter   of  eye  5.1 

Diameter  of  tympanum  3.5 

Diameter  of  finger  disk  3.5 

Foreleg  •  24.5 

Hind  leg  64 

Tibia  22 

Variation, — The  chief  variations  noted  in  a  series  of  about 
twenty  specimens  from  Bunawan,  Agusan,  are  as  follows:  The 
larger  percentage  of  the  specimens  has  the  skin  on  the  anterior 
part  of  the  body  smooth ;  in  younger  specimens  the  "nose"  is  not 
so  distinctly  evident;  older  specimens  usually  have  a  minute, 
but  distinct,  dermal  fold  on  underside  of  head,  outlining  the  man- 
dible. The  color  varies  markedly;  half -grown  and  young  speci- 
mens are  usually  uniform  lavender  above,  ^nd  whitish  below. 
Older  specimens  vary  from  purplish  brown  to  gray,  with  indis- 
tinct spots  and  mottlings ;  the  light  lateral  stripes  are  only  rarely 
present ;  in  certain  specimens  the  hind  legs  are  distinctly  barred. 

Remarks, — This  species  was  especially  common  at  Bunawan. 
The  specimens  for  the  most  part  were  collected  from  the  axils 
of  the  large  caladiums  that  are  found  in  profusion  in  the  cut- 
over  forests  and  along  the  rivers.  Their  eggs  are  deposited 
in  the  water  that  collects  in  the  axils  of  caladiums  and  wild 
plantains. 

The  type  locality  is  "Philippines,"  with  no  definite  locality 
given.  Known  from  Dinagat,  Mindanao,  and  the  Calamian 
Islands,  in  the  Philippines.     Reported  also  from  Borneo. 

POLYPEDATES    PARDALIS    (Gunther) 
Plate  4,  fig.  1;  Plate  6,  figs.  2  and  2a 

Rhacophorus  pardalis  Gunther,  Cat.  Batr.  Sal.  Brit.  Mus.  (1858) 
83,  pi.  6,  fig.  D;  BouLENGER,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882) 
91;  BoETTGER,  Ber.  Senck.  Nat.  Ges.  (1886)  123;  Casto  de  Elera, 
Cat.   Fauna  Filipinas    1    (1895)    449. 

Rhacophorus  reinwartii  Eydoux  and  Souleyet,  in  Voy.  Bonite,  pi. 
10,  fig.  1. 

Rhacophorus  rizali  Boettger,  Abh.  Ber.  Mus.  Dresden  7   (1898-99)   1. 

Description  of  species. —  (From  No.  1410,  E.  H.  Taylor  col- 
lection ;  collected  in  swamp  between  Gibong  and  Simulao  Rivers, 
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Agusan,  Mindanao,  P.  L,  April,  1913,  by  E.  H.  Taylor.)  Vomer- 
ine teeth  in  two  straight,  or  slightly  converging,  series,  arising 
from  anterior  inner  edge  of  the  large,  oval  choanse,  and  sep- 
arated from  each  other  by  a  distance  greater  than  the  length 
of  one  group;  Eustachian  tubes  with  large  visible  openings; 
tongue  broad,  very  deeply  notched,  with  rather  long  horns  behind 
(male  with  internal  vocal  sac,  the  openings  near  inner  angle  of 
mouth) ;  head  distinctly  broader  than  long;  eyes  rather  prom- 
inent, interorbital  width  about  one  and  one-half  times  the  width 
of  upper  eyelid;  canthus  rostralis  indistinct,  rounded,  rather 
concave  between  eye  and  nostril,  making  snout  rather  narrower 
behind  nostrils  than  farther  forward;  nostrils  on  tip  of  snout; 
distance  from  nostril  to  end  of  snout  contained  in  distance  of 
nostril  to  eye  about  four  times;  lores  sloping  slightly,  not  or 
scarcely  concave;  snout  high;  a  slight  but  distinct  depression 
between  nostrils  and  a  slightly  concave  area  in  forehead;  diam- 
eter of  eye  equal  to  its  distance  from  nostril;  tympanum  large, 
distinct,  separated  from  orbit  by  a  distance  less  than  one-half 
its  diameter,  and  equal  to  a  little  more  than  half  diameter  of 
eye;  a  very  slight  supratympanic  fold;  skin  above  smooth,  skin 
on  head  not  involved  in  the  cranial  ossification;  skin  on  belly 
and  on  lower  aspect  of  thighs  strongly  granular;  anal  region 
covered  with  a  broad  flap  of  skin,  which  is  free  to  tip  of  coccyx ; 
very  broad  disks  on  ends  of  broad  flat  fingers,  diameter  of  disks 
of  two  outer  fingers  larger  than  tympanum  and  more  than  two- 
thirds  eye ;  fingers  broadly  webbed ;  web  between  first  two  digits 
extends  from  subarticular  tubercle  of  first  to  slightly  above  that 
of  second ;  web  between  other  fingers  extends  to  base  of  disks ;  a 
large,  very  hard  tubercle  at  base  of  first  finger,  about  one-third 
the  length  of  digit;  a  distinct  skin  fold  from  base  of  third 
finger  along  inner  side  of  arm  to  its  insertion ;  a  very  slight  fold 
on  outer  edge  of  fourth  finger,  continued  on  outer  side  of  fore- 
arm ;  no  trace  of  webs  on  hind  leg ;  toes  webbed  to  base  of  disks, 
which  are  smaller  than  those  of  fingers ;  fifth  toe  longer  than 
third;  a  slight  fold  along  outer  side  of  fifth  toe  continued  to 
heel ;  heel  with  a  slight  dermal  fold ;  fingers  and  toes  with  decided 
kinks  at  upper  base  of  disks,  and  a  slight  triangular  depression 
on  upper  part  of  each  disk;  tibiotarsal  articulation  fails  slightly 
to  reach  nostril. 

Color  in  life, — Above,  head  and  body  and  sides  light  reddish 
to  orange  brown  with  slightly  darker  brown  markings ;  a  darker 
brown  band  between  eyes;  entire  upper  surface  speckled  and 
mottled  with  brilliant  orange-yellow  spots  and  blotches,  more 
numerous  on  shoulders ;  limbs  yellow,  with  darker  distinct  broad 
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bands  of  brown,  and  on  the  broader  yellow  interspaces  single 
narrow  brown  lines  with  numerous  small  brown  dots ;  digits  and 
fingers  dusky;  a  rather  distinct  brown  line  from  anus  to  knee 
on  hinder  part  of  thigh;  anal  flap  dusky  with  numerous  small 
dark  brown  dots;  below  anus  a  large  white  spot,  below  which 
are  scattered  brown  dots ;  membrane  between  toes  yellowish  with 
dusky  markings,  most  noticeable  between  outer  toes  and  fingers, 
usually  an  orange  spot  in  the  middle  of  the  dark  area;  a  dark 
brown  line  along  the  skin  fold  on  outer  side  of  hand  and  foot; 
chin,  belly,  and  underside  of  limbs  canary  to  lemon  yellow ;  chin 
with  a  few  brown  spots  outlining  edge  of  mandible ;  a  few  dusky 
spots  on  sides  near  groin. 

Measurements    of   Polypedates   pardalis    (Gunther). 


mm. 


Length,  snout  to  vent  65 

Length  of  head  23.5 

Width  of  head  25.6 

Depth  of  head,  in  front  of  eye  7.2 

Diameter  of  tympanum  5 

Diameter  of  eye  7.3 

Length  of  snout  11 

Foreleg  41 

Hind  leg  106 

Width  of  toe  disk  5.5 

,    Tibia  36 

Variation. — A  male  taken  at  the  same  time  is  much  smaller, 
and  strikingly  different  in  color.  Length,  snout  to  vent,  55 
millimeters.  The  ground  color  is  bright  orange  yellow  with  a 
very  narrow,  irregular  line  across  the  eyes  and  another,  slightly 
wider  and  more  irregular,  across  snout  in  front  of  eyes ;  a  dim 
irregular  light  brown  blotch  between  shoulders  and  another  small 
group  of  dark  dots  on  middle  of  back;  entire  upper  surface 
with  scattered,  small,  round,  brown  dots;  limbs  dotted  or  with 
short  irregular  lines;  barring  on  limbs  not  or  scarcely  evident. 
The  webs  between  toes  slightly  shorter ;  that  is,  the  web  does  not 
reach  the  disks,  except  on  outer  side  of  second  and  third  toes. 
The  webs  between  fingers  are  also  shorter,  not  reaching  the 
disks  on  any  of  the  fingers. 

A  specimen  from  Luzon  shows  some  slight  differences.  I 
append  a  rather  complete  description  (No.  10,  Bureau  of  Science 
collection).  Vomerine  teeth  in  two  short  series  arising  from 
anterior  inner  edge  of  choanse,  not  curving,  converging  but 
slightly,  and  widely  separated  from  each  other ;  Eustachian  tubes 
with  large  visible  openings  near  inner  angle  of  mouth;  tongue 
broad,  deeply  notched  behind;  head  as  broad  as  long;  eyes 
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prominent;  deep  interorbital  region,  its  width  a  little  greater 
than  the  width  of  one  eyelid;  canthus  indistinct,  rounded,  not 
or  but  very  slightly  concave  between  eye  and  nostril;  snout  not 
squarish,  but  sloping  from  nostrils  to  a  low  slight  point ;  distance 
of  nostril  from  end  of  snout  contained  about  twice  in  distance 
of  nostril  to  eye;  lores  sloping  greatly,  not  or  but  slightly  con- 
cave; diameter  of  eye  reaches  to  half  the  distance  between  nostril 
and  end  of  snout;  tympanum  distinct,  scarcely  more  than  half 
the  diameter  of  eye,  partly  covered  by  the  distinct  skin  fold 
which  continues  from  eye  to  arm;  distance  of  tympanum  from 
eye  equals  about  one-third  its  diameter;  skin  smooth  above,  skin 
of  head  not  attached  to  head  bones ;  sides  of  neck  very  slightly 
granulate ;  strongly  granulate  on  belly  and  on  underside  of  thigh ; 
a  flap  of  skin  over  anus  free  about  halfway  to  end  of  coccyx; 
digits  of  hand  with  broad  disks ;  webs  between  first  two  fingers 
up  to  subarticular  tubercle ;  web  of  second  finger  on  outer  side 
extends  to  base  of  disk,  but  fails  to  reach  base  of  disk  of  third 
finger ;  web  between  third  and  fourth  fingers  also  fails  somewhat 
to  reach  disks ;  first  finger  shorter  than  second,  which,  in  turn 
is  shorter  than  fourth;  large  tubercle  on  thumb  nearly  equal 
to  half  length  of  the  digit;  a  slight  web  from  base  of  third 
finger  along  inner  side  of  arm ;  disks  of  toes  smaller ;  toes  webbed, 
-the  web  failing  to  reach  disks  on  inner  side  of  second  and  on 
either  side  of  third;  dermal  fold  on  fifth  toe  and  on  foot  very 
slight;  cutaneous  appendage  on  heel  prominent;  tibiotarsal  ar- 
ticulation fails  to  reach  nostril. 

Color  in  alcohol — Dusky,  with  a  large,  dim,  irregular  brown 
spot  on  occiput  partly  involving  the  supra-  and  interocular  areas, 
and  another  large  brownish  blotch  on  posterior  part  of  back; 
large  yellowish  white  spots  on  shoulders,  and  an  occasional 
whitish  spot  on  back,  more  numerous  on  sides  and  in  sacraP 
region;  limbs  dimly  barred  with  dusky,  with  an  occasional 
whitish  spot;  white  spot  below  anus;  web  between  last  fingera 
and  toes  with  dusky  marks ;  below  without  markings. 

Measurements  of  Polypedates  pardalis  (Gunther). 

mm. 

Total  length,  snout  to  vent  60 

Width  of  head  21 

Length  of  head  22 

Diameter  of  eye  7.2 

Diameter  of  tympanum  3.5 

Depth  of  head,  in  front  of  eye  4.8 

Foreleg               .  42.6 

Hind  leg                                                 *  95 

Diameter   of  toe  disk  4.8 

Snout,  length  9.8 
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Remarks. — This  specimen  differs  from  the  Mindanao  specimen 
by  the  following  characters  which  appear  very  slight:  Nostril 
riot  so  near  end  of  snout ;  snout  not  so  high,  lores  sloping  more ; 
end  of  snout  not  so  truncate ;  tympanum  nearer  eye ;  eye-to-arm 
fold  more  distinct ;  distance  of  eye  and  nostril  from  mouth  less ; 
tympanum  somewhat  smaller;  the  webbing  of  feet  and  toes 
agrees  with  that  in  the  male  described  from  Mindanao  save  that 
on  one  or  two  fingers  the  web  reaches  the  disk  on  one  side. 

That  Rhacophorus  rizali  Boettger  is  a  synonym  of  this  species 
is  scarcely  to  be  doubted.*  A  photograph  of  the  type  specimen 
in  Germany  is  in  my  collection.  It  agrees  very  well  with  my 
Mindanao  specimens. 

The  two  Mindanao  specimens,  a  male  and  a  female,  were 
copulating  when  taken.  They  were  found  on  the  side  of  a  tree 
about  3  meters  from  the  ground,  just  above  a  small  cavity  filled 
with  water.  No  eggs  were  found.  The  two  forms  were  so 
strikingly  different  in  coloration  and  size  that  it  seemed  two 
species  were  at  hand.  It  is  certainly  a  rare  species  in  Agusan 
Valley.  Although  remarkably  familiar  with  the  fauna  and 
flora  of  the  forests,  the  natives  to  whom  these  specimens  were 
shown  had  never  seen  the  species. 

POLYPEDATES  MACROTJS   (Boulenger) 

Rhacophorus   macrotis    Boulenger,   Ann.    &   Mag.    Nat.    Hist.   VI    7 
(1891)    282;  VI    14    (1894)    87. 

Description  of  species, — "Vomerine  teeth  in  two  oblique 
groups  on  a  level  with  the  front  of  the  choanse,  which  are  very 
large.  Head  nearly  as  long  as  broad;  skin  adherent  to  the 
frontoparietals,  which  are  rugose,  studded  with  granules;  snout 
triangular,  a  little  longer  than  the  diameter  of  the  orbit ;  canthus 
rostralis  angular;  loreal  region  concave;  nostril  near  the  tip 
of  the  snout;  interorbital  space  (in  the  middle)  not  wider  than 
the  upper  eyelid,  the  frontoparietal  bones  narrowing  posteriorly ; 
tympanum  very  distinct,  as  large  ais  the  eye.  Fingers  long,  with 
a  distinct  rudiment  of  a  web ;  toes  nearly  entirely  webbed ;  disks 
of  fingers  about  half  the  diameter  of  the  eye,  of  toes  smaller; 
subarticular  tubercles  moderate;  a  very  small  inner  metatarsal 
tubercle.  Tibio-tarsal  articulation  reaching  the  tip  of  the  snout ; 
tibia  half  as  long  as  head  and  body.  Skin  smooth,  granular  on 
belly  and  under  thighs. 

Color. — "Grey-brown  above,  with  a  few  small  dark  brown 
spots ;  loreal  region  greyish  white ;  a  dark  brown  band  from  the 
end  of  the  snout  through  the  nostril,  the  eye,  and  the  tympanum  to 

*  See  Zool.  Record,  Kept.  (1897)  30. 
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the  side  of  the  body ;  on  the  tympanum  this  band  expands  into 
a  large  temporal  blotch ;  limbs  with  ill-defined  dark  cross  bands ; 
hinder  side  of  thighs  brown,  dotted  with  white;  lower  parts 
whitish  speckled  with  brown. 

"From  snout  to  vent  78  millim."  (Boidenger.) 
Remarks. — This  species  was  described  from  a  female  specimen 
from  Baram,  Borneo.  It  belongs  to  the  group  of  Polypedatea 
maculatus,  **It  differs  from  all  the  species  of  that  group  in  the 
larger  tympanum,  from  R.  maculatus  and  R,  cruciger  in  the  ab- 
sence of  a  parieto-squamosal  arch,  and  in  the  larger  choanse, 
from  R,  leucomystax  in  the  narrower  interorbital  space  and  the 
larger  choanse,  and  from  R.  colletti  in  the  shorter  hind  limbs.** 
(Boulenger.) 

From  the  Philippines  this  species  is  known  only  from  Palawan, 
where  it  was  obtained  by  A.  Everett.  ^ 

POLYPEDATES  HECTICUS  Peters 

Polypedates  hecticus  Peters,  Mon.  Berl.  Ak.   (1863)   457. 

Rhacophorus  hecticus  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2 
(1882)  78;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  122;  Casto 
DE  Elera,  Cat.  Fauna  Filipinas  1  (1896)  448;  Flower,  Proc.  Zool. 
Soc.  London    (1899)    898    (uncertain). 

Description  of  species, —  (From  the  type  description.)  Vo- 
merine teeth  in  two  oblique  converging  series  between  this  choa- 
nse ;  tongue  cordif orm ;  openings  of  the  Eustachian  tubes  larger 
than  choanse ;  head  almost  one-fifth  longer  than  broad,  flat,  with 
protruding  eyes ;  diameter  of  eyes  nearly  as  great  as  length  of 
snout;  snout  projecting,  rounded  in  front  of  nostrils;  f renal 
region  concave  ;^  nostril  nearer  tip  of  snout  than  eye ;  canthus 
rostralis  distinct;  tympanum  very  distinct  and  large,  distinctly 
longer  than  high,  about  two-thirds  the  diameter  of  eye ;  skin  on 
back  granulated;  a  well-defined  dorsolateral  fold  present  from 
eye  to  end  of  body ;  a  fold  from  corner  of  mouth,  below  tym- 
panum, to  axilla;  forearm  reaching  end  of  body  with  longest 
finger;  disks  of  fingers  very  large,  broadly  cordif  orm  in  shape, 
rather  pointed  anteriorly ;  a  slight  web  present  at  base  of  fingers ; 
first  finger  shorter  than  second,  with  smaller  disk ;  subarticular 
tubercles  well  developed;  a  skin  fold  on  inner  side  of  arm;  fifth 
toe  longer  than  third ;  toes  almost  entirely  webbed,  the  membrane 
not  including  last  two  joints  of  fourth  toe;  disks  similar  to  those 
on  fingers,  but  smaller;  two  metatarsal  tubercles;, a  fold  of 
skin  on  outer  toe;  tibiotarsal  articulation  reaches  beyond  end 
of  snout;  skin  granular  or  tubercular  above.  Male  without 
vocal  sac. 
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Color. — Above  grayish  blue,  the  fold  on  back  white,  bordered 
by  black;  a  white  line  from  tip  of  snout  along  upper  lip,  widening 
below  and  in  front  of  tympanum  and  continuing  to  insertion  of 
arm;  dark  spots  on  temporal  region,  one  in  front,  one  behind 
tympanum,  which  sharply  defines  the  light  line;  pale  blue  low 
on  sides,  with  small  blackish  flecks;  limbs  brownish  with  more 
or  less  distinct  flecks,  especially  on  posterior  aspect  of  thigh; 
below  on  body,  white. 

Measurements  of  Polypedates  hecticus  Peters. 

mm. 

Total  length  51 

Length  of  head  17 

Width  of  head  14 

Foreleg  35 

Hand,  with  third  finger  17 

Hind  leg^  84 

Foot,   with   fourth   toe  37 

Remarks, — The  type,  which  appears  to  be  the  only  specimen 
recorded  from  the  Philippines,  is  a  full-grown  male  specimen 
collected  at  Loquilocum,  Samar,  by  F.  Jagor. 

Flower  has  reported  a  frog  which  appears  to  be  a  specimen 
of  this  species,  from  Malay  Peninsula,  but  expresses  a  doubt 
as  to  whether  it  is  correctly  classified. 

POLYPEDATES  EVERETTI    (Boulenger) 

Racophorus   everetti   Boulenger,   Ann.    &   Mag.   Nat.    Hist.    VI    14 
(1894)   87. 

Description  of  species, — "Vomerine  teeth  in  two  oblique  groups 
between  the  moderately  large  choanse.  Head  slightly  broader 
than  long,  without  dermal  ossification.  Snout  rounded,  shorter 
than  the  diameter  of  the  orbit ;  canthus  rostralis  obtuse,  curved ; 
loreal  region  concave,  very  oblique ;  nostrils  near  the  end  of  the 
snout ;  interorbital  space  as  broad  as  the  upper  eyelid ;  tympanum 
distinct,  two  fifths  the  diameter  of  the  eye.  Fingers  with  a 
slight  rudiment  of  web;  disks  moderate,  nearly  as  large  as  the 
tympanum ;  toes  three-fourths  webbed ;  inner  metatarsal  tubercle 
very  small;  no  tarsal  fold.  Tibio-tarsal  articulation  reaching 
a  little  beyond  the  tip  of  the  snout.  Skin  finely  granulate  above, 
coarsely  beneath;  small  conical  tubercles  below  the  vent,  at  the 
heel,  and  along  the  outer  edge  of  the  forearm  and  tarsus.  Pale 
yellowish  or  reddish  brown  above,  with  dark  brown  markings; 
the  most  conspicuous  of  these  are  a  cross  band  between  the  eyes 
and  a  symmetrical  marking  on  the  prsesacral  part  of  the  back, 
roughly  representing  a  frog  with  the  four  limbs  stretched  out; 
limbs  with  dark  cross  bands ;  lower  parts  uniform  white. 
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*Trom  snout  to  vent  32  millim/*     (Boulenger,) 
Remarks. — This  rare  species  is  known  from  two  specimens 
collected  by  A.  Everett  in  Palawan. 

POLYPEDATES  LEUCOMYSTAX  (Gravenhorst) 
Plate  2,  pig.  4 
Hyla  leucomystax  Gravenhorst,   Delic.   Mus.  Vratislav.    (1829)    26. 
Hyla  sexvirgata  Gravenhorst,  Delic.  Mus.  Vratislav.    (1829)    28.- 
Hyla    quadrilineata   Wiegmann,   Nova    Acta    Acad.    Leop.-Carol.    17 

(1835)   260,  pi.  22,  fig.  1. 
Polypedates  leucomystax  Tschudi,  Class.  Batr.   (1838)    75;   DuM^RiL 

and  BiBRON,  Erp.  Gen.  8   (1841)  520;  Kelaart,  Prodr.  Faun.  Zeyl. 

(1852),  193;   Stejneger,  Bull.  U.  S.  Nat.  Mus.  58    (1907)   157. 
Polypedates  rugosus  Dumeril  and  Bibron,  Erp.  Gen.  8    (1841)    520. 
Polypedates    quadrilineatus    Gunther,    Cat.    Batr.    Sal.    Brit.    Mus. 

(1858)    79. 
Polypedates  megacephalus  Hallowell,  Proc.  Acad.  Nat.  Sci.  Phila- 
delphia   (1860)    507. 
Rhacophorus  maculatus  Boulenger,  Cat.  Batr.  Saf  Brit.  Mus.  ed.  2 

(1882)   83;  var.  quadrilineata,  84;  Proc.  Zool.  Soc.  London   (1889) 

30. 
Polypedates  maculatus  Gunther,  Cat.  Batr.  Sal.  Brit.  Mus.   (1858) 

78;  Rept.  BHt.  India  (1864)  428;  Blanford,  Journ.  As.  Soc.  Bengal 

(1870)    376;    Anderson,    Proc.    Zool.    Soc.    London    (1871)     307; 

Stoliczka,  Proc.  As.  Soc.  Bengal  (1872)   106. 
Polypedates  hiscutiger  Peters,  Mon.  Berl.  Ak.   (1871)   644. 
Hylorana  longipes  Fischer,  Archiv.  Naturg.  51    (1885)   47. 
Rhacophorus  leucomystax  var.  sexvirgata  Boulenger,  Proc.  Zool.  Soc. 

London   (1889)   30. 

Description  of  species. —  (From  No.  686,  E.  H.  Taylor  col- 
lection; collected  at  Bunawan,  Agusan,  Mindanao,  P.  I.,  June 
24,  1913,  by  E.  H.  Taylor.)  Vomerine  teeth  in  two  slender 
diagonal  series,  beginning  at  some  distance  from  anterior  inner 
edge  of  choanse,  and  separated  from  each  other  by  a  distance 
equal  to  their  distance  from  choanse;  distance  between  Eusta- 
chian tubes  equals  their  distance  from  nostrils ;  distance  between 
choanse  much  greater  than  distance  between  nostrils,  equaling 
distance  from  eye  to  nostril;  head  a  little  longer  than  broad; 
interorbital  area  and  a  large  area  on  snout  depressed;  canthus 
ro^tralis  roundly  angular,  nostrils  lateral,  below  level  of  choanse ; 
diameter  of  eye  equal  to  its  distance  from  nostril;  nostril  two 
and  one-half  times  as  far  from  eye  as  from  tip  of  snout;  tympa- 
num large,  its  greatest  diameter  slightly  less  than  diameter  of 
eye,  separated  from  the  latter  by  a  distance  less  than  one-third 
its  diameter ;  interorbital  distance  one  and  one-half  times  upper 
eyelid;  latter  equal  to  distance  between  nostrils;  skin  of  body 
above  minutely  granular  and  apparently  smooth  in  patches ;  skin 
of  head,  save  a  small  area  in  frontal  region,  involved  in  cranial 
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ossification;  sides  wrinkled  and  granular;  throat  and  breast 
nearly  smooth;  belly  very  strongly  granular,  part  of  femur  less 
so ;  a  strong  glandular  fold  from  eye,  curving  above  tympanum, 
then  running  backward  and  slightly  downward  some  distance  on 
side;  this  does  not  reach  below  the  middle  level  of  tympanum; 
fingers  broad,  all  except  first  with  large  disks,  that  on  first  finger 
small;  each  digit  with  a  deep  groove  around  edge  and  a  slight 
groove  across  face  of  disk ;  a  very  strong  kink  at  base  of  disk ;  a 
rudiment  of  web  at  base  of  fingers  very  distinct;  a  distinct  skin 
fold  from  base  of  third  finger,  continued  above  along  inner  arm ; 
subarticular  tubercles  of  hand  very  strong;  first  finger  a  little 
shorter  than  second;  fourth  finger  reaching  more  than  halfway 
on  disk  of  third ;  a  slight  fold  on  outer  side  of  fourth  finger  and 
outer  side  of  forearm ;  toes  from  one-half  to  two-thirds  webbed, 
membrane  not  reaching  base  of  disks ;  disks  smaller  than  finger 
disks ;  subarticylar  tubercles  rather  distinct ;  a  blunt  inner  me- 
tatarsal tubercle  and  a  very  obscure  outer;  a  very  dim  fold  on 
outer  side  of  fifth  toe  and  tarsus ;  tibiotarsal  articulation  reach- 
ing slightly  beyond  tip  of  snout. 

Color  in  life. — ^Above  olive  brown,  with  four  darker  brown, 
broken,  irregularly  widened  stripes,  two  beginning  on  tip  of 
snout  and  two  on  the  eyelids ;  loreal  region  dark  brown,  lighter 
on  lip;  a  broad  dark  stripe  beginning  behind  tympanum  and 
continuing  some  distance  on  side;  legs  barred  with  darker 
brown;  posterior  aspect  of  thigh  brown,  dotted  with  yellow; 
below  yellow-cream;  throat  with  dusky  brown  flecks;  posterior 
part  with  canary  yellow  wash;  sides  brown,  reticulated  with 
yellow-cream;  palms  and  soles  purplish. 

Measurements  of  Polypedates  leucomystax   (Gravenhorst) . 

Len^h,  snout  to  vent  81 

Length  of  snout  13 

Length  of  head  32 

Width  of  head  29 

Diameter  of  eye  8.5 

Diameter  of  tympanum  7.5 

Eye  to  nostril  9 

Interorbital  distance  10.5 

Foreleg  51 

Longest  finger  23 

Hind  leg  148 

Femur  41 

Tibia  43.5 

Fopt  51.5 

Longest  toe  36 

Finger  disk  4.7 

Toe  disk  3.5 
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Variation. — The  large  synonymy  is  evidence  of  a  great  amount 
of  variation  in  this  species.  In  Philippine  specimens  the  color 
and  markings  vary  greatly ;  but  relative  measurements  and  pro- 
portions are  rather  constant,  save  in  the  case  of  the  tympanum, 
which  varies  from  one-half  to  nearly  full  size  of  the  eye. 

The  markings  are  usually  in  four  to  six  longitudinal  lines,  as 
described  above  (Polypedates  quadrilineatus)  y  or  broken  into 
numerous  spots  which  do  not  conform  to  the  outline  of  this 
design  (P.  maculattcs)  ;  spots  may  be  numerous  or  few,  sometimes 
almost  wanting.  The  ground  color  varies  from  very  light  yellow 
or  whitish  to  dark  purplish  brown;  sometimes  (in  life)  almost 
black,  with  no  markings  visible.  One  of  my  specimens,  taken 
in  Mindanao,  was  bright  lemon  yellow  over  the  entire  body  when 
first  captured,  with  no  markings.  After  being  kept  some  time 
the  yellow  became  grayish,  and  dim  longitudinal  stripes  appeared. 

Wiegmann  had  a  Manila  specimen  collected  by  Meyen  for  the 
type  of  his  Hyla  quadrilineata.  One  of  the  types  of  Polypedates 
rugostcs  Dumeril  and  Bibron  was  from  Manila. 

It  is  significant  that  the'  Polypedates  maculatus  form  is  rarely, 
if  ever,  found  in  Mindanao;  in  a  collection  of  more  than  fifty 
specimens  from  Bunawan  not  one  occurs.  On  the  other  hand, 
Manila  specimens  are  largely  of  that  type. 

Tadpoles, — Mandibles  broadly  edged  with  black,  the  upper 
forming  a  strongly  arched,  curved  series,  the  lower  a  strongly 
V-shaped  series ;  lower  edge  of  lip  with  numerous  papillae ;  upper 
labial  extension  with  four  series  of  mandibular  teeth,  the  first 
uninterrupted,  the  second  barely  interrupted  medially,  the  other 
two  sertes  very  short,  separated  by  mouth ;  lower  labial  extension 
with  three  uninterrupted  series. 

Color, — Yellowish  brown  to  olive  brown  above,  with  black 
spot  on  nose  and  nostrils ;  a  bright  yellow  spot  on  point  of  snout, 
purplish  on  throat,  lighter  on  belly ;  tail  olive,  the  crests  colorless. 

It  will  be  noted  that  these  specimens  differ  from  Flower's 
description,  in  that  in  the  form  described  above  there  are  only 
four  instead  of  five  series  of  small  teeth  on  upper  lip,  and  that 
the  three  series  on  lower  lip  are  uninterrupted.  Flower  *  also 
mentions  a  variation  in  a  Singapore  specimen.  It  may  be  pos- 
sible to  differentiate  the  various  races  or  subspecies  of  Polype- 
dates leucomystax  by  the  characters  of  the  tadpoles. 

Remarks, — The  species  occurs  over  the  entire  Archipelago ; 
it  has  been  reported  from  many  localities  in  Luzon,  and  from 
Mindoro,  Samar,  Leyte,  Negros,  the  Calamianes,  Mindanao,  and 

*  Proc.  Zool.   Soc.  London   (1899)    899. 
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Palawan.  I  failed  to  get  specimens  in  the  Sulu  Archipelago; 
but  it  very  probably  occurs  there  as  I  found  specimens  in  Zam- 
boanga,  and  in  Borneo  on  the  coast  nearest  the  southern  end  of 
the  Sulu  Archipelago. 

There  appears  to  be  no  definite  breeding  season  for  the  species. 
In  Baguio,  northern  Luzon,  I  found  floating  masses  of  fertile 
eggs  in  December  and  May.  In  Manila  I  have  found  them  in 
June  and  July.  In  Mindanao  a  number  of  egg  masses  were 
collected  from  branches  above  pools  of  water  in  September. 
One  mass  taken  contained  seven  hundred  eighty-six  eggs. 

POLYPEDATES  SURDUS  Peters 

Polypedates  surdus  Peters,  Mon.  Berl.  Ak.   (1863)    459. 
Rhacophorus   surdus    Boulenger,    Cat.    Batr.    Sal.    Brit.   Mus.    ed.    2 

(1882)  79;  Boettger,  Ber.  Senck.  Nat.  Ges.   (1886)   122;  Casto  DE 

Elera,  Cat.  Fauna  Filipinas  1    (1895)  449. 

Description  of  species. — Vomerine  teeth  in  two  short  oblique 
series,  beginning  on  inner  edge  of  choanse  and  lying  between  and 
behind  them;  .tongue  cordiform,  very;  deeply  notched  behind; 
choanse  smaller  by  almost  one-half  than  openings  of  Eustachian 
tubes.  Head  as  broad  as  long ;  distance  between  anterior  corners 
of  eyes  equal  to  their  distance  from  point  of  snout ;  canthus  ros- 
tralis  distinct;  distance  between  nostrils  equal  to  their  distance 
from  eye;  nostrils  nearer  end  of  snout  than  eye;  loreal  region 
concave ;  tympanum  entirely  covered,  but  its  outline  more  or  less 
visible,  the  diameter  equaling  about  half  the  eye;  diameter  of 
eye  shorter  than  snout;  foreleg  reaches  almost  to  back  end  of 
body ;  fingers  with  rudiments  of  a  web ;  finger  disks  large, 
rounded,  that  on  first  finger  small;  first  finger  shorter  than 
second,  fourth  longer  than  first  or  second ;  subarticular  tubercles 
and  carpal  tubercles  large;  tibiotarsal  articulation  reaches  tip 
of  snout;  toes  a  little  more  than  half  webbed,  last  two  joints 
of  fourth  and  last  joints  of  the  others  free;  disks  of  toes  larger 
than  those  of  fingers ;  fifth  toe  very  Jittle  longer  than  third ; 
subarticular  tubercles  and  the  two  metatarsal  tubercles  well 
developed ;  skin  with  a  few  small  tubercles  above ;  below,  entire 
surface  granular. 

Color, — Above  dark  brown;  a  small  stripe  on  point  of  snout 
and  a  larger  one  on  lip  in  front  of  eye ;  a  greenish  white  stripe 
from  eye  to  axilla;  sides  of  body  whitish,  marbled  with  brown; 
below  brownish,  throat  speckled  with  yellowish ;  legs  with  brown 
bars;  posterior  aspect  of  thigh  marbled  with  brown. 
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Measurements  of  Polypedates  aurdus  Peters, 

nun* 
Length,  snout  to  vent  26 

Length  of  head  iO 

Width  of  head  10.5 

Foreleg  19.5 

Length  of  hand,  with  third  finger  9 

Hind  leg  43 

Foot  and  fourth  toe  19.5 

Remarks. — The  species  was  discovered  in  Luzon  by  F.  Jagor. 
It  appears  to  have  been  founded  on  a  single  specimen,  and  I 
believe  it  has  not  been  rediscovered  in  the  Islands. 

Genus  HAZELIA  Taylor 

Upper  jaw  with  teeth;  no  vomerine  teeth;  head  with  well- 
defined  bony  ridges;  a  low  supratemporal  ridge;  tympanum 
distinct;  no  ridges  across  palate  in  front  of  CBSophagus;  fingers 
unwebbed,  with  large  disks;  a  distinct  kink  above  disk,  caused 
by  a  bone  intercalated  between  last  two  phalanges;  terminal 
phalanges  bifurcate;  body  covered  with  spiny  tubercles;  toes 
partly  webbed;  pupil  horizontal.  This  genus  is  named  for  my 
wife,  Hazel  Clark  Taylor,  who  has  assisted  me  greatly  in  making 
collections  and  in  the  preparation  of  this  work. 

Type,  Hazelia  spinosa  Taylor. 

This  genus  combines  certain  characters  of  Philautus  and  Poly- 
pedates; it  has  the  intercalated  bone  between  the  last  two  pha- 
langes on  each  digit;  the  vomerine  teeth  are  wanting  as  in 
Philautus  (rarely  wanting  in  Polypedates)  ;  the  terminal  phalan- 
ges  are  bifurcate,  shaped  something  between  a  Y  and  a  T;  the 
bony  crests  on  head  are  not  unlike  those  found  in  certain  species 
of  Bnfo. 

HAZELIA  SPINOSA  Taylor 
Plate  7,  fig.  1 
Hazelia  spinosa  Taylor,  Philip.  Journ.  Sci.   16    (1920)    292. 

Type. — No.  406,  E.  H.  Taylor  collection;  collected  at  Bunawan, 
Agusan,  Mindanao,  August,  1912,  by  E.  H.  Taylor. 

Description  of  type. — No  vomerine  teeth  present;  choanse 
large,  elongate,  lying  somewhat  back  under  edge  of  jaw,  but 
plainly  visible;  tongue  elongate,  divided  behind,  with  two  small 
rounded  ''horns;"  no  papilla  present;  head  longer  than  wide; 
snout  rather  truncate,  high,  sloping  downward  and  backward 
toward  mouth,  upper  pairt  extending  farther  forward  than  mouth ; 
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snout  with  distinct,  prominent  canthus  rostralis ;  rather  concave 
between  eye  and  nostril ;  snout  slightly  narrower  behind  nostrils 
than  elsewhere;  loreal  region  rather  concave,  lores  rather  ver- 
tical on  upper  part,  then  sloping  to  mouth;  nostrils  very  near 
tip  of  snout,  distance  of  nostril  from  tip  contained  in  distance 
to  eye  four  or  five  times;  eye  large,  its  diameter  about  equal 
to  its  distance  from  nostril ;  tympanum  very  distinct,  lying  very 
close  to  eye,  its  diameter  about  four-fifths  that  of  eye;  two 
bony  ridges  form  continuations  of  the  canthi,  beginning  in  front 
of  eye  and  continuing  on  either  side  of  interorbital  region  to 
occiput;  distance  between  ridges  greatest  anterior  to  eye;  inter- 
orbital region  depressed,  its  width  about  one  and  one-half  to 
one  and  two-thirds  times  as  great  as  upper  eyelid;  a  slight 
ridge  above  tympanum ;  temporal  region  slightly  concave ;  fingers 
unwebbed,  with  distinct,  transversely  widened  disks;  each  disk 
with  a  distinct  groove  around  outer  edge,  continuous  with  a 
transverse  groove  crossing  near  middle  of  disk  below ;  a  decided 
kink  between  last  two  phalanges ;  first  finger  shorter  than  second, 
which  in  turn  is  much  shorter  than  fourth ;  fourth  finger  reaches 
base  of  disk  of  third;  toes  about  one-third  to  one-half  webbed, 
the  membrane  reaching  subarticular  tubercle  of  first  and  second 
toes,  and  a  little  higher  on  third ;  third  and  fifth  toes  of  unequal 
length ;  disks  of  toes  smaller  than  those  of  fingers ;  subarticular 
tubercles  well  developed;  a  prominent  inner,  and  a  small  outer, 
metatarsal  tubercle;  tibiotarsal  articulation  reaching  slightly 
beyond  tip  of  snout,  when  carried  forward ;  skin  above  covered 
with  hard,  spiny  granules  and  tubercles,  giving  a  very  spiny 
appearance ;  skin  of  anterior  part  of  head  grown  solidly  to  skull 
and  bony  ridges ;  tubercles  are  present  on  upper  surface  of  limbs 
and  fingers,  on  side  of  head,  and  even  under  digits ;  eyelids  ex- 
tremely rugose;  chin  with  minute  tubercles;  belly  granulate; 
inner  aspect  of  thighs  and  tibia  smooth. 

Color  in  life, — Above  brownish,  darker  on  anterior  part  of 
head,  with  scattered  lemon  yellow  to  orange  spots ;  two  prominent 
darker-edged  interscapular  orange  spots  above  and  slightly  be- 
hind tympanum;  smaller  yellow  spots  in  superciliary  region, 
along  lip  and  canthus  rostralis,  below  tympanum  and  along  both 
sides  of  back;  one  small  prominent  spot  on  tip  of  snout;  limbs 
above  brownish ;  reddish  orange  on  anterior  and  posterior  aspects 
of  arms  and  legs,  with  two  yellow  darker-edged  spots  on  arms, 
and  larger,  rather  regularly  disposed  yellow  spots  on  legs ;  belly, 
sides,  and  undersides  of  limbs  orange  yellow;  fingers  and  toes 
with  yellow  spots. 
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Measurements  of  Hazelia  spinosa  Taylor, 

mm. 

Total  length,  snout  to  vent  41 

Width  of  head  13 

Length  of  head  16 

Diameter  of  eye  5.2 

Diameter  of  tympanum  4 

Foreleg  26 

Longest  finger  13 

Hind  leg  from  vent  67.5 

Femur  21 

Tibia  22 

Foot  and  heel  26 

Longest  toe  15 

Variation. — The  specimen  here  described  was  collected  in  Bu- 
nawan,  Agusan,  Mindanao,  in  1912.  In  1917  I  discovered  the 
species  in  Basilan,  at  a  point  on  the  west  coast  directly  opposite 
the  small  island  of  Great  Govenen.  Most  of  the  specimens  taken 
were  darker  than  the  Agusan  specimen,  their  bellies  were  orange, 
with  numerous  rather  large  yellowish  white  spots  on  sides  of 
the  belly  and  chin.  The  number  and  prominence  of  the  dorsal 
yellow  spots  vary,  some  specimens  having  very  few  spots  on 
head  and  legs ;  the  spiny  granules  on  heels  and  below  anus  are 
yellowish.  In  the  type  the  third  toe  is  distinctly  longer  than 
the  fifth ;  in  Basilan  specimens  they  are  equal  or  nearly  so,  and 
the  distance  from  nostril  to  tip  of  snout  is  less. 

Tadpoles, — ^A  few  tadpoles  of  this  species  were- taken  with 
the  adults ;  also  an  immature  specimen,  which  had  just  completed 
its  transformation. 

Description  of  tadpole, — Length,  with  hind  legs,  6.5  milli- 
meters ;  body  nearly  one  and  a  half  times  as  long  as  broad,  but 
much  shorter  than  tail;  depth  of  tail  in  tail  length  more  than 
four  times;  nostrils  much  nearer  end  of  snout  than  eye;  eyes 
on  upper  surface  of  body ;  distance  between  them  equal  to  their 
distance  from  nostrils;  a  deep  trough-shaped  groove  between 
and  behind  eyes,  continued  forward  as  a  narrow  linear  groove 
to  end  of  snout ;  in  front  of  eyes,  and  somewhat  below,  are  two 
large  rounded  pouches;  mouth  narrow;  inside  the  mouth,  and 
almost  concealed,  are  two  series  of  teeth  which  are  a  deep  dark 
brown;  the  upper  is  curved  with  only  a  very  small  angle; 
the  lower  series  rather  V-shaped;  these  teeth  plates  seemed 
to  be  wanting  in  older  specimens  of  the  tadpoles.  The  speci- 
mens are  in  a  rather  indifferent  state  of  preservation,  and 
I  am  unable  to  determine  the  character  of  the  upper  and  lower 
labial  teeth. 
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Color  in  life. — Dark  brown  to  black;  belly  rather  lighter; 
older  specimens  have  minute  yellow  spots,  and  by  the  time  the 
anterior  limbs  have  sprouted,  the  shoulder  spots  are  evident. 

Remarks. — The  adults  and  tadpoles  from  Basilan  were  taken 
in  a  small  hole  filled  with  water  and  rotting  leaves  in  a  tree 
trunk  about  one-half  meter  from  the  ground.  No  specimens  had 
been  observed,  but  when  the  hole  was  emptied  the  adults  and 
tadpoles  were  taken  from  the  bottom.  The  adults  are  very  active 
and  jump  with  great  rapidity;  it  is  probable  that  their  apparent 
rarity  is  due  to  the  fact  that  for  the  most  part  they  are  arboreal ; 
they  feed  largely  on  ants.  It  is  noteworthy  that  among  the 
leaves  and  trash  found  in  the  water  there  were  great  numbers 
of  aquatic  ants.  In  the  character  of  the  finger  disks  this  species 
resembles  Polypedates.  None  of  the  specimens  appears  to  have 
vocal  sacs. 

The  species  is  known  only  from  Bunawan,  Agusan,  Mindanao, 
and  Basilan,  in  the  Philippines. 

Genus  PHILATJTUS  Gistel 

Philautus  Gistel,  Naturg.  Thierr.  10  (1848);  Stejneger,  Proc.  U.  S. 
Nat.  Mus.  28  (1905)  346;  *  Barbour,  Mem.  Mus.  Comp.  Zool.  Har- 
vard Coll.  44   (1912)    69. 

Ixalus  DuMERiL  and  Bibron,  Erp.  Gen.  8  (1841)  523;  Gunther,  Cat. 
Batr.  Sal.  Brit.  Mus.  (1858)  74;  Cope,  Nat.  Hist.  Rev.  (1865)  116; 
Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2   (1882)   93. 

Orchestee  Tschudi,  Class.  Batr.    (1838)    76. 

Leptomantis  Peters,  Mon.  Berl.  Ak.   (1867)   32. 

*Tupil  horizontal.  Tongue  free  and  deeply  notched  behind. 
Vomerine  teeth  none.  Tympanum  distinct  or  hidden.  Fingers 
free  or  webbed  at  the  base ;  toes  webbed ;  tips  of  fingers  and  toes 
dilated  into  regular  disks.  Outer  metatarsals  separated  by  a 
groove  or  narrow  web.  Omosternum  and  sternum  with  a  bony 
style.     Terminal  phalanges  obtuse."     (Boulenger.) 

Remarks. — This  genus  is  closely  related  to  Polypedates  Tschudi 
and  Staurois  Cope.  External  differences  between  the  species  of 
the  genera  are  indeed  meager,  as  certain  Polypedates  have  no 
vomerine  teeth  and  these  are  also  wanting  in  Staurois.  The 
Philippines  are  rich  in  species  of  this  genus,  no  less  than  seven 
having  been  described  heretofore,  and  two  new  ones  are  included 
in  this  catalogue,  both  quite  clearly  differentiated*  from  other 
known  forms. 


*  Stejneger  has  shown  that  this  name  must  take  precedence  over  Ixalus 
Dumeril  and  Bibron,  which  is  preoccupied  by  Ixalus  Ogilby,  1836,  for  a 
genus  of  mammals. 
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Key  to  the  Philippine  species  of  Philauttis  Gistel, 
a\  Fingers  free;  first  finger  shorter  than  second,  not  opposed  to  others. 
b\  Toes  webbed  at  base, 
c*.  Heel  reaches  beyond  tip  of  snout;  snout  with  conical  projection; 
tympanum  dim,  less  than  one-half  eye;  interorbital  space  wider 
than  eyelid;  skin  shagreened  above;  29  mm;  Mindanao. 

P.  woodi  Stejneger   (p.  97). 

c^  Heel  reaches  eye;  snout  rounded;  tympanum  dim,  about  one-third 

of  eye;  interorbital  space  equals  upper  eyelid;  tubercle  on  eyelid 

and  heel;  skin  entirely  smooth  above;  male  with  vocal  sacs;  34 

mm;  Canlaon  Volcano,  Negros P.  hazelse  Taylor  (p.  99). 

6^  Toes  one-third  webbed. 
c\  Heel  reaches  beyond  tip  of  snout;    tjnnpanuih  hidden;   skin   sha- 
greened above;  interorbital  space  broader  than  eyelid;  20  mm; 

Leyte P.   leitensis    (Boulenger)    (p.   102). 

c\  Heel  reaches  nostril  or  tip  qt  snout;  skin  smooth  above;  tympanum 
distinct,  one-third  to  two-fifths  eye;   29  mm;   Mount  Dulangan, 

Mindoro P.  mindorensis    (Boulenger)    (p.  104). 

6*.  Toes  one-half  webbed.     Heel  reaches  far  beyond  tip  of  snout, 
c^.  Two  converging  ridges  on  shoulders;   skin  rough;   tympanum  dis- 
tinct,   equaling    two-fifths    eye;    interorbital    space    wider    than 
eyelid;  male  with  vocal  sac;  21  mm;  Palawan. 

P.  longlcrus  (Boulenger)    (p.  104). 
c^  No    converging   ridges;    skin    smooth;    tympanum    on^-fpurth    size 

of  eye;  18  mm;  Mindoro P.  schmackeri  (Boettger)    (p.  103). 

b\  Toes  nearly  entirely  webbed;  snout  pointed;  tympanum  small,  covered 
with  skin;  skin  smooth,  with  granules  on  back  and  eyelid;  22  mm; 

eastern  Mindanao P.  acutirostris   (Peters)    (p.  105), 

or.  Fingers  partially  webbed;  first  finger  shorter  than  second  and  opposed 
to  third  and  fourth. 
6\  Fingers  one-third  to  one-half  webbed;  first  opposite  rest;  toes  nearly 
entirely  webbed;  tympanum  one-third  eye,  covered  with  skin;  male 
with  vocal  sac;  34  mm;  Agusan  River,  Mindanao. 

P.  Mmaculatus  (Peters)    (p.  105). 
fe^  Fingers  not  more  than  one-fifth  webbed;  first  two  opposite  third  and 
fourth;  toes  two-thirds  webbed;  tympanum  distinct,  about  three- 
fifths  eye;  skin  smooth;  39  mm;  Bongao,  Sulu  Archipelago. 

P.  montanus  Taylor  (p.  106). 

PHILAUTUS  WOODI  Stejneger 
Philautus  woodi  Stejneger,  Proc.  U.  S.  Nat.  Mus.  28  (1905)  346. 

Description  of  species. — **Snout  longer  than  diameter  of  eye, 
with  a  pointed  conical  projection  forming  a  distinct  *nose' ;  nos- 
trils located  nearer  the  tip  of  the  snout  than  the  eye;  canthus 
rostralis  sharp ;  lores  very  concave,  the  concavity  continued  for- 
ward beyond  the  nostrils;  interorbital  space  wider  than  upper 
eyelid ;  tympanum  scarcely  distinguishable,  apparently  not  larger 
than  half  the  diameter  of  the  eye ;  fingers  free,  first  considerably 
shorter  than  second,  which  is  to  the  same  extent  shorter  than 

174344 — 1 
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fourth ;  disks  of  fingers  rounded,  large,  especially  those  of  third 
and  fourth  fingers;  toes  webbed  at  base  only;  disks  well  devel- 
oped, about  the  size  of  those  of  second  finger ;  subarticular  tuber- 
cles well  developed;  a  small  oval  inner  metatarsal  tubercle,  no 
outer;  no  tarsal  fold;  hind  legs  being  carried  forward  along 
the  body,  the  tibio-tarsal  articulation  reaches  a  considerable  dis- 
tance beyond  the  tip  of  the  snout ;  skin  finely  shagreened  above, 
coarsely  granular  on  the  entire  lower  surface,  including  the 
throat,  underside  of  limbs,  and  even  hands  and  feet;  a  strong 
glandular  fold  from  eye  to  shoulder;  no  dorsolateral  fold. 

Color. —  (In  formalin  and  transferred  to  alcohol.)  "Above 
dark  chocolate  brown,  with  a  hair  fine  pale  line  from  tip  of 
snout  along  the  entire  middle  line  of  the  body;  snout  from  tip 
to  a  line  across  the  middle  of  upper  eyelids  pale  cinnamon  in 
strong  contrast;  a  large  dusky  iriark  behind  this  pale  area  on 
the  interorbital  space  and  involving  the  upper  eyelids,  though 
visible  only  with  difficulty  on  account  of  the  dark  color  of  the 
rest  of  the  upper  surface ;  whole  loreal  and  temporal  area  darlc 
brown,  apparently  a  shade  darker  than  the  back ;  flanks,  anterior 
and  posterior  aspects  of  the  thighs,  underside  of  tibia  and  foot 
with  a  strong  suffusion  of  a  deep  saturated  burnt  sienna;  under- 
side whitish  with  a  number  of  irregular  spots  or  patches  of 
brown;  a  few  irregular  white  spots  on  the  sides  of  the  body/' 
(Stejneger.) 

Measurements  of  Philautus  woodi  Stejneger, 

mm. 
Total  length,  from  tip  of  snout  to  vent  29 

Width  of  head  12.5 

Foreleg  19 

Hind  leg,  from  vent  to  tip  of  longest  toe  55 

Remarks. — Stejneger  records  variations  in  a  second  specimen 
as  follows :  "The  e:ntire  dorsal  surface  is  of  the  same  color  as  the 
prefrontal  area,  so  that  the  sides  are  marked  by  a  very  broad 
dark  brown  band  from  the  nostrils  backward.  The  transverse 
dark  frontal  band  consequently  also  stands  out  in  strong  con- 
trast." It  is  presumably  most  closely  related  to  Philautus  leiten- 
sis  from  Leyte.  It  differs  in  the  long  acuminate  and  projecting 
snout,  and  the  lesser  extent  of  the  webbing  of  the  toes.  The 
color  is  different.  The  types  were  collected  on  Mount  Apo,  Da- 
vao,  Mindanao,  at  an  elevation  of  nearly  2,000  meters,  by  E.  A. 
Meams,  June  20, 1904.  They  are  at  present  in  the  United  States 
National  Museum.    The  species  has  not  been  rediscovered. 
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PHILAUTUS  HAZEL/e  Taylor* 
Plate  3,  fig.  2 
Philautus  hazelss  Taylor,  Philip.  Journ.  Sci.  16   (1920)  298. 

Type — No.  F293,  E.  H.  Taylor  collection;  collected  at  an 
elevation  of  about  1,000  meters,  on  Canlaon  Volcano,  central 
northern  Negros,  December  25,  1916,  by  E.  H.  Taylor. 

Description  of  type. — Vomerine  teeth  wanting;  choanse  very 
small,  near  outer  edge  of  the  palate;  tongue  oval,  the  anterior 
part  forming  a  rounded  moundlike  prominence,  notched  behind, 
forming  two  distinctly  rounded  horns,  widely  separated  at  base ; 
head  short,  neither  snout  nor  occipital  region  concave;  canthus 
rostralis  distinct,  rather  angular;  loreal  region  concave,  sloping 
obliquely  to  mouth;  eye  large,  pupil  horizontal,  diameter  of  eye 
slightly  less  than  distance  from  eye  to  end  of  snout;  nostril 
much  nearer  end  of  snout  than  eye;  distance  between  nostrils 
equals  their  distance  from  eye;  inter  orbital  space  about  equals 
width  of  upper  eyelid;  tympanum  one-third  to  two-fifths  the 
diameter  of  eye;  skin  of  body,  above,  smooth,  shiny;  sides,  belly, 
and  underpart  of  thighs  strongly  granular ;  chin  and  underpart 
of  arms  smooth;  a  single,  distinct  rounded  tubercle  on  posterior 
part  of  eyelid;  a  supratemporal  fold  from  eye  to  arm;  a  short 
glandular  fold  behind  and  below  tjntnpanum,  at  angle  of  mouth, 
and  another  short  fold  above  and  in  front  of  arm ;  a  very  prom- 
inent tubercle  at  end  of  tibia,  with  several  smaller  tubercles 
about  it;  fingers  quite  free  with  large  transversely  oval  pads, 
much  larger  than  tympanum;  first  finger  only  about  two-thirds 
second,  its  disk  very  small  but  a  little  larger  than  the  subartir 
cular  tubercles ;  second  finger  shorter  than  fourth ;  disk  of  fourth 
barely  reaches  base  of  disk  of  third;  subarticular  tubercles  well 
developed,  tubercles  on  palm  not  well  defined ;  toes  with  a  trace  of 
web ;  toes  with  disks  of  unequal  size ;  disk  on  fourth  toe  largest, 
but  not  equal  to  size  of  largest  finger  disk ;  an  elongate  tubercle 
on  inner  metatarsus,  more  than  half  the  length  of  first  toe;  a 
very  dim  outer  metatarsal  tubercle ;  fifth  toe  longer  than  third ; 
tibiotarsal  articulation  when  brought  forward  reaches  eye  or  a 
little  beyond;  each  disk  with  a  distinct  groove  around  edge- 
Males  with  internal  vocal  sacs. 

Color  in  life. — Above  dark  brown  with  a  large,  more  or  less 
regular,  slate-black  mark  on  back;  head  with  a  triangular  spot 
on  interorbital  region;  two  elongate  curving  stripes  on  back; 
legs  and  digits  barred  with  brown;  belly  bright  canary  yellow, 
mottled,  reticulated,  and  spotted  with  brown;  posterior  part  oi 

*  Named  for  my  wife,  Hazel  Clark  Taylor. 
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belly  and  underpart  of  limbs  and  sides  brown,  with  minute 
yellow  punctations ;  labial  region  above  with  darker  marks,  below 
bordered  by  a  rim  of  small  irregular  cream  dots;  groin  with 
larger  blotches  of  yellow. 

Measurements  of  Philautus  hazelae  Taylor, 

mm. 

Length,  snout  to  vent  34 

Length  of  head  13 

Width  of  head  14 
Length  of  snout,  from  eye  5 

Depth  of  snout,  in  front  of  eye  4.8 

Diameter  of  eye  4.9 

Diameter  of  tympanum  1.7 

Diameter  of  largest  finger  disk  2.2 

Foreleg  21.5 

Longest  finger,  from  wrist  11.1 

Hind  leg  53.5 

Femur  17 

Tibia  17 

'  Longest  toe,  from  metatarsal  tubercle  16.8 

Variation, — Color  variations  are  very  marked;  practically 
no  two  specimens  in  my  collection  can  be  found  alike.  Several 
resemble  the  type  in  color  and  markings.  No;  F290  is  gray, 
darker  on  loreal  region,  with  a  dim  stripe  on  interorbital  region ; 
very  dim,  darker  bars  on  limbs ;  belly  grayish,  with  minute  spots 
or  reticulations  of  yellow;  groin  with  yellow  spots.  Nos.  F287, 
F297,  F299,  and  F301  resemble  No.  F290  in  general  details. 
No.  F296  is  dark  black-brown  above,  with  an  orange  stripe  from 
tip  of  snout  to  anus;  below  dusky  brown,  yellowish  in  groin. 
No.  F291  is  of  a  uniform  pinkish  drab  color,  with  a  few  scattered 
black  spots ;  irregular  black  stripes  on  both  sides,  strongly  con- 
trasted with  the  back  color ;  yellowish  below,  with  dusky  mark- 
ings ;  yellow  spots  in  groin.  No.  F285  has  the  ground  color  gray, 
with  a  broad  black  band  across  head  behind  eyes,  and  a  narrow 
one  in  front  of  eyes ;  a  third  shorter  transverse  stripe  on  shoul- 
ders, and  another  in  the  middle  of  the  back,  front  limb  strongly 
barred,  hind  limb  dimly  barred ;  groin  with  distinct  yellow  spots. 

Although  the  type  does  not  show  them,  many  of  the  specimens 
have  two  small,  rounded,  distinct  tubercles  on  shoulders,  sep- 
arated by  a  distance  a  little  greater  than  the  interorbital  distance , 
occasionally  a  second  pair  is  visible  in  the  posterior  third  of 
back,  more  widely  separated  than  the  anterior  pair ;  the  tubercles 
on  eyelid  and  on  heel  are  constant.  Most  of  the  specimens  have 
a  small  glandular  swelling  on  the  tip  of  the  lower  jaw.  Some 
have  the  chin  smooth;  others  granular,  but  with  granules  smaller 
than  those  of  belly  and  thigh.     In  numerous  specimens  there 
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are  faint  raised  rugosities  in  the  place  where  the  vomerine  teeth 
usually  appear,  which  in  one  or  two  cases  have  the  appearance 
of  slight  series  of  vomerine  teeth.  This  again  emphasizes  the 
fact  that  the  vomerine  teeth  are  not  in  themselves  a  generic 
character,  and  in  many  cases  they  cannot  be  relied  upon  even 
as  a  specific  character. 

A  specimen  recently  captured  in  Culasi,  Antique  Province, 
Panay,  in  the  mossy  forest  at  1,000  meters,  by  R.  C.  McGregor, 
is  worthy  of  note;  the  eye  has  more  than  one  tubercle,  and  the 
two  pairs  of  tubercles  on  the  back  are  quite  distinct.  In  size 
it  is  much  smaller  than  any  specimen  from  Canlaon,  measuring 
only  about  15  millimeters  from  snout  to  vent.  The  color  above 
is  gray,  with  an  interorbital  band,  with  a  small  transverse  black 
spot  on  shoulders,  and  a  larger  irregular  spot  in  the  middle  of 
the  back;  on  the  sides  of  the  head  and  low  on  the  sides  of  the 
body  are  numerous  black  spots  or  reticulations ;  the  arm  is  light 
with  strong  bars  across  hand  and  digits;  hind  leg  and  foot 
lightly  barred  with  darker ;  yellowish  spots  in  groin.  There  is  no 
evidence  of  vomerine  teeth.  The  swelling  on  the  tongue  appears 
to  be  wanting ;  the  tubercle  on  heel  and  the  swelling  on  the  tip 
of  lower  jaw  are  present.  Although  apparently  a  very  im- 
mature specimen,  I  have  no  hesitancy  in  referring  it  to  this 
species. 

Remarks.— This  species  abounds  on  Canlaon  Volcano.  It  ap- 
pears to  breed  in  the  axils  of  a  particular  species  of  wild  abaca, 
in  which  habitat  all  the  specimens  were  found.  The  axils  ap- 
pear always  to  be  filled  with  water;  no  tadpoles  were  taken, 
but  some  very  young  specimens  were  found.  All  were  captured 
in  December.  The  color  markings  appear  to  have  no  fixed  pat- 
tern, great  variation  in  color  and  markings  being  encountered. 
The  yellow  spots  in  the  groin  are  usually  present.  The  skin 
on  the  head  and  back  is  very  shiny  and  smooth.  The  specimen 
described  appears  to  be  a  full-grown  female. 

The  characters  which  clearly  distinguish  this  species  from 
other  Philippine  species  of  this  genus  are  the  much  shorter 
limbs ;  the  small  tympanum ;  the  smooth,  shiny  skin ;  the  supra- 
orbital tubercle  and  the  tubercle  on  heel;  the  very  small  first 
finger.  Many  other,  less  obvious  characters  are  evident  on 
a  coniparison  of  descriptions.  The  variation  in  markings  and 
coloration  in  this  species  leads  me  to  regard  markings  in  this 
group  as  of  little  value  in  determining  species.  The  webbing 
of  fingers  and  toes  seems  to  place  this  species  near  to  Philautus 
tvoodi  Stejneger  from  Mount  Apo,  Mindanao. 

Known  from  Negros  and  Panay. 
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PHILAUTUS  LEITENSIS  (Boulenger) 
Plate  1,  fig.  3 

Ixalus  leitensis  Boulenger,  Ann.  &  Mag.  Nat.  Hist.  VI  19    (1897) 
107. 

Description  of  species. —  (From  No.  B38,  Bureau  of  Science 
collection;  collected  on.Biliran  Island,  May,  1914,  by  R.  C.  Mc- 
Gregor.) Snout  subacuminate,  not  projecting;  head  as  broad 
as  long;  canthus  rostralis  distinct,  loreal  region  somewhat  con- 
cave, sloping  rather  than  vertical ;  eye  large,  diameter  of  orbit 
minutely  less  than  length  of  snout;  tympanum  partially  out- 
lined, covered  with  skin,  very  close  to  eye ;  nostril  somewhat 
nearer  tip  of  snout  than  eye ;  interorbital  region  distinctly  wider 
than  upper  eyelid;  a  strong  fold  from  eye  to  insertion  of  arm; 
skin  finely  shagreened  above  on  head,  back,  and  sides;  belly 
strongly  granular;  granules  large,  mosaiclike;  chin  and  throat 
smooth;  fingers  free,  with  large  disks,  first  very  small  and 
slender,  second  shorter  than  fourth ;  a  row  of  blunt  tubercles 
on  outer  side  of  anterior  part  of  arm;  subarticular  tubercles 
well  developed;  hind  leg  long;  tibiotarsal  articulation  reaching 
slightly  beyond  tip  of  snout;  toes  about  one-third  webbed, 
third  toe  extending  minutely  farther  than  fifth;  disks  well  de- 
veloped; subarticular  tubercles  large;  sole  granular;  a  strong 
inner  metatarsal  tubercle;  a  row  of  indistinct  tubercles  along 
outer  side  of  foot  and  heel;  a  rather  prominent  tubercle  on 
end  of  tibia. 

Color  in  formalin. — Above  very  light  yellow-brown,  with 
scattered  dark  brown  spots,  or  groups  of  dots;  a  spot  between 
eyes,  one  behind  occipital  region,  one  on  either  side  of  middle 
of  back;  a  large  spot  in  groin  continuing  on  anterior  part  of 
thigh;  posterior  side  of  femur,  tibia,  and  underside  of  tarsus 
brown ;  limbs  dimly  barred  or  spotted  with  brown  above ;  belly 
immaculate  cream. 

Measurements  of  Philautus  leitensis   (Boulenger). 

mm. 

Snout  to  vent  26 

Length  of  head  11.5 

Width  of  head  11.3 

Length  of  snout,  from  eye  6 

Depth  of  snout,  in  front  of  eye  3.8 

Diameter  of  eye  5.2 

Largest  finger  disk  2 

Foreleg  18.5 

Hind  leg  45, 

Femur  13.5 

Tibia  16 

Longest  toe,  from  metatarsal  tubercle  10 
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Remarks. -^This  specimen  appears  to  be  the  second  one  known. 
The  type  was  discovered  in  Leyte  by  John  Whitehead  and  was 
presented  to  the  British  Museum. 

PHILAUTUS  SCHMACKERI    (Boettger) 
Ixalua  schmackeri  Boettger,  Kat.  Bat.-Samml.  Mus.  Senck.  Nat.  Ges. 
(1892). 

Description  of  species. — Tongue  pear-shaped,  deeply  notched 
behind,  without  papilla;  head  large,  broader  than  back;  snout 
sharply  pointed,  a  little  longer  than  diameter  of  eye;  canthus 
angular,  loreal  region  slightly  depressed;  nostril  much  nearer 
end  of  snout  than  eye;  interorbital  distance  broader  than  an 
eyelid;  tympanum  distinct,  about  one-fourth  the  size  of  eye; 
fingers  without  web,  first  shorter  and  much  slighter  than  sec- 
ond, third  especially  long  and  well  developed ;  toes  half  webbed ; 
toes  with  well-developed  disks  distinctly  larger  than  tjnnpanum '; 
subarticular  tubercles  well  developed ;  a  slight  inner  metatarsal 
tubercle,  tibiotarsal  articulation  reaching  much  beyond  tip  of 
snout;  skin  above  smooth;  below  granulated;  a  light  curved 
skin  fold  over  eye  to  shoulder. 

Color. — Above  dark  olive  brown;  a  greenish  white  line  from 
point  of  snout  above  nostrils,  across  edges  of  eyelids,  over  tym- 
panum to  side  of  body,  there  spreading  as  a  large  rhomboidal 
spot  of  lighter  color;  in  middle  of  back  the  dark  brown  color 
of  the  back  takes  the  shape  of  an  hourglass;  a  large  bright 
yellowish  white  spot  on  knee  and  elbow ;  legs  above  banded 
with  darker  brown;  edges  of  lips  dark  brown  with  pure  white 
spots;  entire  underside  of  body  marbled  with  brown;  neck 
brown,  with  light  dots  and  a  band  across  belly  spotted  and 
marbled  with  black. 

Measurements  of  Philautvs  schmackeri  {Boettger) . 

mm. 

Total  len^h  of  body  18.5 

Length  of  head  8.5 

Width  of  head  8 

Diameter  of  eye  3.25 

Tympanum  .75 

Foreleg  10 

Hind  leg  37 

Femur  12.5 

Tibia  13 

Disk  of  fourth  toe  1 

Remarks. — The  type  specimen  was  collected  on  Mount  Halcon, 
Mindoro.  The  name  of  the  collector  appears  to  be  unknown. 
The  type  was  presented  to  the  Senckenberg  Museum  by  B. 
Schmacker,   of   Shanghai,   in   1889.     It   is   for   him  that  the 
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species  was  named.  The  species  according  to  its  author  is 
characterized  by  the  very  long  hind  limbs  and  the  very  distinc- 
tive  color  and  markings.  The  above  description  is  taken  from 
the  type  description. 

PHILAUTUS  MINDORENSIS  (Boulenger) 

Ixalua  mindorensis  Boulenger,  Ann.  &  Mag.  Nat.  Hist.  VI  19  (1897) 
107. 

Description  of  species. — "Snout  subacuminate,  not  projecting, 
as  long  as  the  diameter  of  the  orbit ;  canthus  rostralis  distinct ; 
loreal  region  concave ;  nostril  slightly  nearer  the  tip  of  the  snout 
than  the  eye;  interorbital  space  broader  than  the  upper  eyelid; 
tympanum  distinct,  one  third  to  two  fifths  the  diameter  of  the 
eye.  Fingers  free;  toes  one  third  webbed;  disks  as  large  as 
or  a  little  smaller  than  the  tympanum ;  a  small  inner  metatarsal 
tubercle.  Tibio-tarsal  articulation  reaching  the  nostril  or  the 
tip  of  the  snout.     Skin  smooth  above ;  throat  and  belly  granulate. 

Color. — "Grey  above,  sides  paler,  sometimes  with  a  dark 
brown  lumbar  streak;  temples,  and  sometimes  the  lores,  dark 
brown ;  a  white  streak  along  the  upper  lip,  or  an  oblique  white 
streak  below  the  eye;  limbs  with  more  or  less  distinct  dark 
cross-bands;  lower  parts  white,  uniform  or  spotted  or  marbled 
with  brown. 

"From  snout  to  vent  29  millim."     (Boulenger.) 

Remarks. — Several  specimens  from  Mindoro  (Mount  Dulan- 
gan,  5,000  feet)  are  in  the  British  Museum,  collected  by  John 
Whitehead.     I  have  seen  no  specimen  of  this  species. 

PHILAUTUS  LONGICRUS   (Boulenger) 
Ixalus  longicrus  Boulenger,  Ann.  &  Mag.  Nat.  Hist.  VI   14    (1894) 
88. 

Description  of  species. — ''Snout  pointed,  as  long  as  the  diam- 
eter of  the  orbit;  canthus  rostralis  angular;  loreal  region 
concave ;  nostril  nearer  the  end  of  the  snout  than  the  eye ;  inter- 
orbital space  broader  than  the  upper  eyelid ;  tympanum  distinct, 
about  two  fifths  the  diameter  of  the  eye.  Fingers  free,  disks 
a  little  smaller  than  the  tympanum;  toes  half -webbed.  Tibio- 
tarsal  articulation  reaching  far  beyond  the  tip  of  the  snout; 
femoro-tibial  articulation  reaching  the  shoulder.  Above  rough 
with  small  warts;  two  oblique  glandular  ridges,  converging  be- 
hind, between  the  shoulder [s]  ;  throat  smooth;  belly  and  lower 
surface  of  thighs  granulate. 

Color. — ''Grey  above,  with  a  large  X-shaped  dark  marking 
or  a  pair  of  )  (-shaped  bands  on  the  back,  a  dark  cross  band 
or  triangular  blotch  between  the  eyes,  and  regular  cross  bands 
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on  the  limbs ;  a  black  light-edged  spot  on  the  knee ;  a  streak  below 
the  canthus  rostralis,  a  bar  below  the  eye,  and  the  whole  tem- 
poral region  blackish;  dirty  white  beneath,  throat  finely  speckled 
with  brown;  a  series  of  small  round  white  spots  on  the  lower 
lip.     Male  with  internal  vocal  sacs. 

"From  snout  to  vent  21  millim."     (Boulenger.) 
Remarks. — According  to  Boulenger  the  species  is  most  closely 
related  to  Philautits  schmackeri  (Boettger).    Three  specimens 
were  collected  in  Palawan  by  A.  Everett. 

I  observed  a  specimen,  which  probably  belonged  to  this 
species,  in  a  mass  of  small  plants  just  above  a  high  waterfall 
in  northern  Palawan.  I  succeeded  in  getting  the  specimen  but 
slipped  while  doing  so.  The  ensuing  fall  liberated  the  specimen, 
which  escaped  by  leaping  over  the  waterfall. 

PHILAUTUS   ACUTIROSTRIS    (Peters) 

Ixalus  acutirostris  Peters,  Mon.   Berl.  Ak.    (1867)    32;  Boulenger, 

Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2   (1882)  99;  Boettger,  Ber.  Senck. 

Nat.  Ges.    (1886)    123;   Casto  de  Elera,  Cat.  Fauna  Filipinas   1 
(1895)    449. 

Description  of  species, —  (After  Peters.)  Snout  pointed,  can- 
thus  rostralis  distinct;  nostrils  as  far  from  each  other  as  from 
end  of  snout;  distance  between  nostrils  contained  in  their  dis- 
tance from  eye  twice;  tympanum  very  small,  partly  covered  by 
skin ;  small  granules  upon  the  smooth  skin  of  body  as  well  as  on 
eyelid;  back  part  of  the  thigh  and  belly  densely  granulated;  web 
on  feet  goes  to  the  base  of  last  joint  on  third  and  fifth  toes. 

Color. — Brown,  and  on  the  sides  gray ;  small  white  dots  present. 
Between  the  eyes  an  indistinct,  brown,  triangular  spot,  with  a 
distinct  spot  near  its  posterior  border;  anterior  and  posterior 
side  of  thigh  brown;  below  yellowish  white. 

Measurements  of  Philautus  acutirostris    (Peters). 

mm. 
Total   length  22 

Foreleg  15 

Hind  leg  40 

Remarks. — This  species  is  known  from  two  specimens,  collected 
by  Carl  Semper  in  Mindanao. 

PHILAUTUS  BIMACULATUS  (Peters) 

Leptomantis  hima^ulatus  Peters,  Mon.  Berl.  Ak.  (1867)  32. 
Ixalus   ?  bimactdatus  Boulenger,   Cat.  Batr.   Sal.   Brit.  Mus.  ed.   2 
(1882)   106. 

Description  of  species. —  (After  Peters.)  Male  with  vocal  sac, 
the  openings  small,  not  far  from  corner  of  mouth ;  tongue  forked 
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behind ;  snout  scarcely  longer  than  diameter  of  eye,  with  a  dis- 
tinct canthus  rostralis,  truncate  in  front;  nostrils  lateral,  lying 
somewhat  behind  angle  formed  by  the  canthus  rostralis  and 
anterior  end  of  snout;  distance  between  nostrils  is  almost  equal 
to  their  distance  from  eyes;  tympanum  small,  the  diameter  about 
one-third  diameter  of  eyes,  and  covered  with  skin ;  eyes  very 
large,  with  pupil  horizontal ;  body  skin  smooth ;  submental  region 
with  large  granules ;  abdomen  finely  granulate ;  disks  of  fingers 
round,  larger  than  toe  disks;  first  finger  placed  opposite  to  the 
others,  thickest  at  its  base;  second  and  third  fingers  one-third 
webbed;  third  and  fourth  half  webbed;  toes  almost  wholly 
webbed,  reaching  two-thirds  of  the  distance  on  last  joint  of 
fourth  toe;  sole  of  foot  smooth,  a  small  projection  covered  with 
skin  at  its  base;  the  insertion  of  sacral  joint  small. 

Color, — Above  violet-brown  with  unequal  dark  spots  and  trans- 
verse bands;  a  band  between  eyes;  joints  of  limbs  with  darker 
transverse  bands ;  under  eye  a  characteristic,  broadened,  sharply 
truncate,  yellowish  white  spot;  a  second,  much  smaller,  imme- 
diately behind  and  under  corner  of  mouth ;  below  yellowish  white. 

Measurements  of  Philautus  bimaculatus    (Peters). 

mm. 
Total  length  34 

Head  length  12 

Foreleg  25 

Hind  leg  62 

Remarks. — Two  specimens,  the  types,  from  the  upper  Agusan 
Valley,  Mindanao,  are  known. 

PHILAUTUS   MONTANUS  Taylor 

Plate  3,  fig.  5 

Philautits  montanus  Taylor,  Philip.  Journ.  Sci.  16    (1920)   305. 

Type. — No.  29,  Bureau  of  Science  collection;  collected  on 
Mount  Bongao,  Bongao,  near  south  end  of  Tawitawi,  at  an 
elevation  of  about  700  meters,  by  E.  H.  Taylor. 

Description  of  type. — Vomerine  teeth  wanting;  choanse  large, 
prominent,  separated  from  inner  eye  prominences  by  a  distance 
equal  to  half  their  diameter;  tongue  elongate  with  a  large 
V-shaped  notch,  making  two  rather  long  horns  behind;  head 
longer  than  broad,  bluntly  pointed;  canthus  rostralis  rather 
rounded;  diameter  of  eye  equal  to  distance  of  eye  from  nostril; 
nostril  two  and  one-half  times  farther  from  eye  than  from  end 
of  snout;  loreal  region  sloping  obliquely,  slightly  concave;  diam- 
eter of  tympanum  a  little  more  than  one-half  diameter  of  eye, 
separated  from  eye  by  a  distance  equal  to  one-third  its  diameter ; 
interorbital  region  one  and  one-half  times  width  of  an  upper 


PHILAUTUS  107 

eyelid ;  skin  smooth  above,  on  head,  back,  and  sides ;  chin  smooth ; 
posterior  part  of  belly  and  thigh  strongly  granular;  a  slight 
supratemporal  fold;  arms  short  with  a  very  narrow  insertion: 
fingers  broad,  slightly  webbed  at  base,  with  well-developed  digital 
disks;  disks  equal  to  about  two-thirds  diameter  of  tjnnpanum; 
first  finger  much  shorter  than  second,  its  disk  only  slightly  smaller 
than  that  of  second;  these  two  digits  rather  opposed  to  third 
and  fourth;  fourth  finger  reaches  a  little  beyond  base  of  disk 
of  third;  an  indistinct  skin  fold  on  outer  side  of  fourth  digit, 
continued  to  elbow  on  outer  side  of  arm ;  no  inner  web  on  arm ; 
large  nuptial  excrescence  on  first  finger;  a  well-defined  kink  at 
base  of  disks;  toes  two-thirds  webbed,  membranes  reaching  to 
base  of  toe  disks  only  on  outer  side  of  second  toe ;  fifth  toe  slightly 
longer  than  third,  its  disk  reaching  last  subarticular  tubercle 
on  fourth  toe;  a  very  small,  conical,  inner  metatarsal  tubercle, 
about  one-sixth  the  length  of  first  toe;  no  outer  tubercle;  no 
fold  on  outer  toe  or  along  foot;  subarticular  tubercles  well 
developed,  not  approaching  disks  in  size;  tibiotarsal  articulation 
reaches  tip  of  snout. 

Color  in  life. — Above  uniform,  shiny,  lavender-gray,  with 
numerous  very  small,  not  clearly  outlined,  yellow  spots;  tip  of 
snout  darker  than  back;  lores  and  upper  lip  gray,  powdered 
with  minute  brown  dots;  a  creamy  yellow  spot  in  front  and 
somewhat  below  tympanum;  latter  light  brown;  irregular,  dis- 
tinct, dark  spots  from  eye  above  arm  and  along  sides,  and  areas 
of  creamy  yellow ;  belly  dirty  white  to  cream ;  chin  with  numerous 
small  dusky  spots;  belly  spotted;  underside  of  limbs  powdered 
with  brown;  anal  region  with  a  dark  area,  surrounded  with  a 
lighter  yellow  rim;  arm  and  fingers  with  purplish  brown  bars; 
leg  and  foot  barred  with  same  color. 

Measurements  of  Philautiis  montanus  Taylor. 

mm. 

Length,  snout  to  vent  39 

Len^h  of  head  15 

Width  of  head  13.9 

Len^h  of  snout  7 

Diameter  of  eye  5.9 

Diameter  of  tympanum  3.2 

Depth  of  snout,  in  front  of  eye  5 

Diameter  of  finger  disk  2.5 

Foreleg  26 

Hind  leg  65 

Longest  finger  11 

Femur  22 

Tibia  22 

Longest  toe  15 
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Remarks. — Only  a  single  specimen  was  taken.  It  was  found 
in  a  small  pool  of  water,  near  the  top  of  Bongao  Peak,  on  the 
small  island  of  the  same  name.  No  other  specimen  was  seen. 
This  species  appears  to  be  most  closely  related  to  Philautus  vit- 
tiger  Boulenger,  from  Java,  and  the  differences  are  not  great 
when  compared  with  Boulenger's  description.  P.  montanus  is 
probably  a  larger  species,  and  the  markings  are  entirely  different. 

Genus  CORNUFER  Tschudi 

Cornufer  Tschudi,  Cl^ss.  Batr.  (1838)  28;  Dumeril  and  BibrOn,  Erp. 
Gen.  8  (1841)  616;  Gunther,  Cat.  Batr.  Sal.  Brit.  Mus.  (1858) 
84;  Cope,  Nat.  Hist.  Rev.  (1865)  115;  Boulenger,  Cat.  Batr.  Sal. 
Brit.  Mus.  ed.  2  (1882)  107;  Ann.  &  Mag.  Nat.  Hist.  IX  1  (1918) 
373. 

Hylodes  Dumeril,  Ann.  Soc.  Nat.  19   (1853)  177. 

Halophila  Girard,  Proc.  Acad.  Nat.  Sci.  Philadelphia  6   (1853)  423. 
.    Platymantis  Gunther,  Cat.  Batr.  Sal.  Brit.  Mus.    (1858)    93:   Bou- 
lenger, Ann.  &  Mag.  Nat.  Hist.  IX  1    (1918)  373.* 

"Pupil  horizontal.  Tongue  free  and  deeply  notched  behind. 
Vomerine  teeth.  Tym'panum  distinct.  Fingers  free;  toes  free 
or  slightly  webbed,  the  tips  more  or  less  dilated.  Outer  metatar- 
sals united  or  separated  by  a  groove.  Omosternum  and  sternum 
with  a  bony  style.     Terminal  phalanges  T-shaped."   (Boulenger, ) 

Polynesia,  western  Malayan  region,  and  the  Philippines. 

Key  to  the  Philippine  species  of  Cornufer  Tschudi. 

a\  Tips  of  fingers  dilated  into  large  disks. 

6\  Tongue  with  papilla;  tibiotarsal  articulation  reaches  nearly  to  tip  of 
snout;  with  or  without  granules  on  belly. 

C.   guentheri  Boulenger    (p.  109), 
6^  Tongue  without  papilla ;  tibiotarsal  articulation  reaches  nostril ;  entire 

underside  of  body  granular C.  Worcester!  Stejneger   (p.  111). 

a^  Tips  of  fingers  with  small  disks,  smaller  than  or  equal  to  toe  disks; 
tibiotarsal  articulation  reaches  beyond  snout. 

*  Boulenger  has  recognized  Giinther's  genus  Platymantis  _  as,  a  genus 
distinct  from  Cornufer  Tschudi.  In  the  latter  genus  he  includes  for  the 
most  part  large-disked  forms.  He  includes  the  four  Philippine  forms  C 
guentherif  C.  jagoriy  C  worcesteri^  and  C.  corrugatuSy  the  latter  probably 
through  error  since  he  also  includes  this  species  with  Platymantis,  together 
with  P.  meyeri.  I  have  been  unable  to  examine  a  specimen  of  C.  jo^gori, 
but  it  is  described  as  having  small  but  distinct  disks,  probably  similar 
to  those  of  C.  corrugatus.  The  new  species  described  in  this  work,  C. 
laticeps,  would  also  be  referred  to  this  group. 

With  my  present  study  of  the  group  I  do  not  regard  the  separation  of 
these  groups  as  warranted,  and  doubt  greatly  that  the  character  of  the  disks 
alone  is  more  of  a  generic  character  than  are  vomerine  teeth,  the  char- 
acter of  the  nostril,  or  the  webbing  of  the  feet.  The  character  of  the  disks 
appears  to  be  the  only  difference  between  the  two  genera. 
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b\  Tympanum  two-thirds  diameter  of  eye;  first  finger  as  long  as  second. 

C.  mcycri  (Gtother)    (p.  112). 
6*.  Tympanum  two-fifths  diameter  of  eye ;  first  finger  shorter  than  second. 

C.  jagori   (Peters)    (p.  114). 
a'.  Tips  of  fingers  with  small  disks;  tibiotarsal  articulation  not  reaching 
tip  of  snout. 
6'.  Fftrst  finger  longer  than  second;  skin  on  back  with  distinct,  regular, 
elongate,  longitudinal  folds;   snout  longer  than  eye. 

C.  corrugatus  (Dumeril)    (p.  116). 

6*.  First  finger  longer  than  second;  skin  very  rough  with  irregular  folds; 

snout  length  equal  to  diameter  of  eye...  C.  laticeps  Taylor  (p.  118). 

CORNUFER    GUENTHERI    Bouienger 
Plate  8,  figs.  1  and  la 

Comufer  guentheri  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882) 
108,  pi.  11,  fig.  3;  BoETTGER,  Ber.  Senck.  Nat.  Ges.  (1886);  Casto 
DE  Elera,  Cat.  Fauna  Filipinas  1  (1895)  450. 

DescHption  of  species. — (From  No.  550,  E.  H.  Taylor  collec- 
tion ;  collected  at  Bunawan,  Agusan,  Mindanao,  P.  I.,  May,  1913, 
by  E.  H.  Taylor.)     Vomerine  teeth  in  two  short  oblique  series 


Fig.  3.     Cornufer  guentheri  Boulenger;  a,  side  of  head;   b,  top  of  head;  c,   hand;  d,   foot; 

X2. 

beginning  on  inner  edge,  but  lying  almost  entirely  behind  pos- 
terior, level  of  choanse,  separated  from  each  other  by  a  distance 
as  great  as,  or  greater  than,  the  length  of  a  single  series;  a 
distinct  conical  tubercle  on  anterior  median  part  of  tongue ;  hfead 
as  long  as  broad  or  slightly  longer;  canthus  rostralis  distinct, 
slightly  angular;  loreal  region  sloping  obliquely,  somewhat  con- 
cave behind  nostril;  diameter  of  eye  slightly  less  than  length  of 
snout,  reaching  slightly  beyond  nostril ;  nostril  one  and  one-third 
times  farther  from  eye  than  tip  of  snout;  tympanum  small,  cir- 
cular, distinct,  two-fifths  to  one-half  diameter  of  eye,  separated 
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from  eye  by  a  distance  equal  to  three-fourths  its  diameter ;  inter- 
orbital  region  less  than  the  width  of  a  single  eyelid;  eyelids 
bounded  above  by  slight  grooves ;  a  slight,  shallow,  longitudinal 
groove  on  snout,  continued  to  between  nostrils;  skin  of  back 
smooth;  sides  somewhat  granular,  or  with  short  longitudinal 
folds ;  a  large  conical  tubercle  o^  posterior  part  of  upper^'eyelid, 
with  a  few  smaller  indistinct  tubercles ;  a  very  slight,  distinct 
supratemporal  fold;  skin  of  belly  and  chin  smooth;  posterior 
aspect  of  thighs  strongly  granular;  fingers  free,  slend(Br,  with 
large  transversely  widened  disks,  except  disk  on  first,  which  is 
very  small,  scarcely  wider  than  balance  of  digit ;  first  finger  very 
short,  reaching  about  halfway  between  subarticular  tubercle 
and  disk  of  second  finger ;  second  finger  very  slightly  shorter  than 
fourth,  neither  reaching  base  of  disk  of  third ;  diameter  of  largest 
finger  disks  greater  than  tympanum ;  subarticular  tubercles  large, 
rather  flattened ;  toes  slightly  webbed  at  base,  the  membranes 
not  reaching  much  beyond  first  subarticular  tubercles ;  toes  with 
small  disks,  very  much  smaller  than  finger  disks;  an  elongate, 
oval,  inner  metatarsal  tubercle,  and  a  small,  round,  outer  tuber- 
cle; third  toe  longer  than  fifth;  tibiotarsal  articulation  reaches 
between  eye  and  nostril. 

Measurements  of  Comufer  guentheri  Boulenger, 

mm.  mm. 

Length,  snout  to  vent 
Length  of  head 
Width  of  head 
Length  of  snout 
Diameter  of  eye 
Diameter  of  tympanum 
Diameter  of  finger  disk 
Foreleg 
Longest  finger 
Hind  leg 
Longest  toe 
Tibia 

Variation, — A  second  specimen,  whose  measurements  are  given 
in  the  second  column,  was  taken  in  a  nearby  locality;  it  differs 
from  the  first  in  having  a  rather  broad  yellowish-white  line 
from  point  of  snout  to  anus,  balance  of  back  cinnamon  brown, 
snout  and  lores  slightly  granular.  The  dark  spots  on  head  are 
dim  brownish;  the  tympanum  is  slightly  larger,  and  the  hind 
leg  slightly  longer,  proportionally.  They  both  differ  from  the 
type  in  having  the  entire  under  surface,  except  thigh,  smooth 
instead  of  granular. 


35 

36.5 

15 

15 

14.2 

14.1 

6.1 

6.2 

5.9 

6 

2.4 

2.5 

2.2 

2.2 

23 

22 

10 

10 

54 

58 

15 

15.5 

17 

18 
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Remarks. — Both  specimens  are  from  Bunawan.  They  were 
found  under  loose  bark,  at  the  bases  of  large  forest  trees  away 
from  the  immediate  vicinity  of  water.  No  other  specimen  was 
observed.  The  type  is  from  Dinagat  Island  and  was  collected 
by  A.  Everett.  The  specimen  here  described  differs  slightly 
from  the  type ;  in  the  type  the  tympanum  equals  half  the  diameter 
of  the  eye,  and  the  tibiotarsal  articulation  reaches  near  to  tip 
of  snout.  The  skin  above  has  granular  folds  in  the  type  which 
are  apparently  absent  in  our  specimen,  save  on  the  sides.  The 
coloration  and  markings  are  obviously  variable. 

This  species  is  similar  to  Cornufer  worcesteri  Stejneger,  from 
which  it  differs  in  the  following  manner :  Tongue  without  papilla  ; 
interorbital  region  somewhat  wider,  and  entire  underside  of  body 
granular.  The  last  two  characters  are  variable  in  many  species , 
and,  were  it  not  for  the  absence  of  the  papilla  on  tongue,  I  should 
be  inclined  to  regard  C.  wo^^a^^^W'-as  beings  ideRfci€al  with  C. 
guentheri.  Since  the  two  species  were  founded  on  single  speci- 
mens (Stejneger's  in  an  admittedly  indifferent  state  of  preserva- 
tion), larger  collections  may  prove  that  they  are  the  same 
species.  My  two  specimens,  which  also  differ  somewhat  from 
Boulenger's  description  as  well  as  from  each  other,  have  distinct 
papillse,  but  that  of  No.  551  is  less  distinct  than  in  the  described 
specimen. 

CORNUFER   WORCESTERI   Stejneger 
Cornufer  worcesteri  Stejneger,  Proc.  U.  S.  Nat.  Mus.  28  (1905)  346. 

Description  of  type, — "Vomerine  teeth  in  two  oblique  series 
behind  the  level  of  the  hinder  edge  of  the  choanee ;  orbital  diam- 
eter slightly  less  than  distance  of  orbit  from  tip  of  snout ;  inter- 
orbital space  considerably  wider  than  upper  eyelid;  canthus 
rostralis  rounded;  lores  concave;  crown  flat;  tympanum  nearly 
circular,  about  one-half  the  diameter  of  the  eye;  fingers  free, 
first  considerably  shorter  than  second,  which  is  shorter  than 
fourth;  disks  rather  large;  toes  webbed  at  the  base;  disks  well 
developed,  though  not  quite  so  large  as  on  the  fingers;  hind  limb 
being  carried  forward,  the  tibiotarsal  joint  does  not  reach  the 
tip  of  the  snout,  only  to  about  the  nostrils ;  skin  smooth  above, 
(possibly  with  some  longitudinal  folds,  but  that  cannot  be  decided 
on  account  of  the  state  of  the  specimen)  coarsely  granular  on 
the  whole  underside,  including  the  throat;  a  distinct  tubercle 
on  the  upper  eyelid. 

Color. — "Above  pale  brownish  gray  with  small,  irregular,  4ark 
brownish  spots ;  snout  decidedly  brownish;  a  very  distinct  black- 
ish brown  band  across  the  top  of  the  head  at  the  anterior  end  of 


112  PHILIPPINE  AMPHIBIANS 

the  upper  eyelids,  involving  them  and  continuing  below  the  eye  to 
the  edge  of  the  lip;  tympanic  region  dark,  but  loreal  region  pale 
brown  as  the  snout  and  without  dark  stripe;  underside  pale, 
finely  dusted  over  with  brownish;  limbs  with  traces  of  dark 
cros6  bars."     (Stejneger,) 

Measurements  of  Comufer  worcesteri  Stejneger, 

mm. 
Total  length  28 

Width  of  head  12 

Length  of  foreleg  17 

Length  of  hind  leg,  from  vent  to  tip  of  longest  toe  45 

Remarks. — The  type  specimen  is  in  an  indifferent  state  of 
preservation.  According  to  Stejneger  the  species  is  most  closely 
related  to  Comufer  jagori  < Peters),  from  Samar.  The  toe  and 
finger  disks  are  larger.  The  coloration  seems  to  be  distinctive, 
especially  the  frontal  crossband. 

CORNUFER   MEYERI    (Gunther) 
Plate  8,  fig.  3 
Platymantis  meyeri  GiJNTHER,  Proc.  Zool.  Soc.  London   (1873)   171. 
Comufer  meyeri  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2   (1882) 
109,  pi.  11,  fig.  4;   BoETTGER,  Ber.   Senck.  Nat.   Ges.    (1886)    124; 
Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)   450. 

Description  of  species. —  (From  No.  69,  Bureau  of  Science  col- 
lection. Taken  from  the  belly  of  a  specimen  of  Boiga  dendro- 
phila  from  Luzon.)  Vomerine  teeth  in  two  slightly  oblique 
groups,  lying  almost  wholly  behind  the  posterior  level  of  choanse, 
the  series  rather  short,  somewhat  rounded,  separated  from  each 
other  by  a  distance  greater  than  the  length  of  a  single  series; 
tongue  broad,  notched  behind,  with  a  large  well-developed  papilla 
on  anterior  median  line;  head  much  longer  than  wide;  canthus 
rostralis  only  slightly  angular;  loreal  region  istrongly  concave; 
inter  orbital  space  slightly  less  than  width  of  upper  eyelid; 
diameter  of  eye  a  little  less  than  length  of  snout ;  nostrils  as  far 
from  each  other  as  their  distance  from  eye;  nostril  little  more 
than  one  and  one-half  times  as  far  from  eye  as  from  end  of 
snout;  diameter  of  tympanum  from  one-half  to  two-thirds  of 
eye;  tympanum  separated  from  eye  by  a  distance  greater  than 
half  its  diameter;  skin  with  short  glandular  folds,  irregularly 
placed  on  body ;  a  distinct  supratemporal  fold  from  eye  to  shoul- 
der; limbs  rather  granular  or  with  small  folds;  belly,  chin,  and 
underside  of  thighs  perfectly  smooth;  posterior  aspect  of  thighs 
and  anal  region  granular;  fingers  long,  slender,  the  first  equal 
in  length  to  the  second ;  fourth  extending  slightly  farther  than 
first  or  second,  all  three  reaching  beyond  first  subarticular  tuber- 
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cle  of  third ;  disks  small,  slightly  wider  than  digits ;  subarticular 
tubercles  large,  well  developed,  the  middle  one  larger  than  the 
finger  disks;  carpal  tubercles  large,  those  on  inner  finger  largest, 
those  on  middle  finger  second  in  size;  no  webs;  no  skin  fold  on 


Fig.  4.     Cornufer  meyeri  (Gtinther)  ;  a,  side  of  head;  b,  foot;  c,  hand;  X  2. 

outer  side  of  fingers ;  toes  long,  slender,  with  a  rudiment  of  web 
which  does  not  reach  beyond  base  of  lower  subarticular  tubercles ; 
disks  distinctly  wider  than  those  on  fingers;  third  toe  longer 
than  fifth;  fifth  reaching  slightly  beyond  second  subarticular 
tubercle  of  fourth  toe;  metatarsal  tubercles  strongly  developed, 
but  small;  an  outer  round,  and  inner  oval,  tubercle  less  than 
one-third  length  of  first  toe ;  tibiotarsal  articulation  carried  for- 
ward reaches  beyond  tip  of  snout. 

Measurements   of  Cornufer  meyeri    (Gilnther), 

[The  second  measurements  recorded  are  also  from  a  Luzon  specimen.] 


mm. 

mm. 

Length,  snout  to  vent 

41 

38.4 

Length  of  head 

16.5 

15 

Width  of  head 

14.5 

14.5 

Length  of  snout 

7 

6.5 

Diameter  of  eye 

6 

5.9 

Diameter  of  tympanum 

3.5 

3.5 

Depth  of  snout,  in  front  of  eye 

5 

4.5 

Foreleg 

29 

27.5 

Longest  finger 

11.4 

11 

Hind  leg 

80 

76 

Tibia 

24 

23 

Femur 

19 

19 

Longest  toe 

23 

22 

Heel  and  foot 

35.5 

32.5 

Diameter  of  toe  disk 

1.5 

1.5 
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Color  in  alcohol — Above  brownish  slate,  not  uniform,  with  two 
distinct  dorsolateral  light  lines  from  on  eyelids  to  near  end  of 
body;  upper  part  of  arm  whitish;  subarticular  tubercles  of  hands 
light;  posterior  part  of  thighs  reddish  brown;  limbs  bluish  to 
grayish  slate,  femur  with  a  few  indistinct  bars  of  darker  color ; 
tubercles  of  feet  gray ;  belly  dirty  white,  reticulated  with  dusky ; 
indistinct  spots  on  lips. 

Variation. — There  are  many  specimens  of  this  species  from 
Mindoro,  Lubang,  Luzon,  and  Negros  in  the  collections  studied. 
They  agree  fairly  well  in  proportions,  but  the  specimen  here 
described  is  larger  than  any  other  in  the  collection.  The  speci- 
mens from  Negros  appear  to  have  a  deeper  head  and  body  than 
do  those  from  Luzon  and  Mindoro.  Practically  no  two  specimens 
can  be  found  with  the  same  color  patterns.  Some  are  deeply 
reticulated  with  brown  below,  others  uniformly  light  with  no 
markings;  some  show  a  certain  regularity  in  the  arrangement 
of  the  longitudinal  folds  on  the  shoulders;  a  few  from  various 
localities  have  narrow  median  lines  on  the  body,  and  others  are 
marked  with  two  lateral  lines;  others  are  uniformly  colored 
above.  Obviously,  color  markings  are  very  unreliable  characters 
in  this  group  of  frogs. 

Remarks. — This  species  appears  to  be  common  in  the  localities 
named.  The  frogs  are  usually  found  moving  about  in  the  forest, 
away  from  the  immediate  vicinity  of  water.  The  type,  collected 
by  A.  B.  Meyer,  is  from  "Laguna  de  Bay."  Specimens  are  re- 
ported by  Boettger  from  Mindoro  and  Leyte.  Apparently  it  is 
strictly  a  Philippine  species. 

CORNUFER  JAGORI    (Peters) 

Halophila  Jagorii  Peters,  Mon.  Berl.  Ak.   (1863)   456. 
Comufer  jagori  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2    (1882) 
109;   Boettger,  Ber.   Senck.   Nat.   Ges.    (1886)    124. 

Description  of  species. —  (From  the  type  description.)  Vomer- 
ine teeth  in  two  oblique  series,  lying  between  and  behind  pos- 
terior level  of  choanae ;  choanse  small ;  tongue  heart-shaped,  with 
two  points  behind;  diameter  of  eye  almost  equal  to  length  of 
snout;  tympanum  roundish,  about  two-fifths  diameter  of  eye; 
body  with  granules  and  distinct  longitudinal  folds ;  arm  reaches 
back  end  of  body;  fingers  entirely  free,  with  small  but  distinct 
digital  disks;  first  finger  a  little  shorter  than  second  and  scarcely 
longer  than  fourth,  third  longest;  two  distinct  longitudinal  car- 
pal tubercles;  subarticular  tubercles  strongly  defined;  hind  leg 
carried  forward  tibiotarsal  articulation  reaches  beyond  snout  by 
one-third  the  length  of  tibia ;  disks  of  toes  distinct ;  small  web 
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between  base  of  toes;  two  metatarsal  tubercles;  subarticular 
tubercles  of  toes  distinct;  fifth  toe  shorter  than  third. 

Color. — Body  above  dark  brown;  below  whitish  with  dark 
brown,  strongly  defined  on  neck ;  lips  and  limbs  with  dark  spots. 

Measurements  of  Comufer  jagori  (Peters), 

mm. 

Total  length  18.5 

Length  of  head  8 

Width  of  head  6 

Foreleg  13 

Length  of  hand,  with  third  finger  5.5 

Hind  leg  35 

Length  of  foot  and  fourth  toe  16 

Remarks. — I  have  been  unable  to  obtain  a  specimen  of  this* 
species.  Peters  does  not  mention  the  presence  of  a  lingual  pa- 
pilla, and  it  probably  does  not  occur.  It  would  be  well,  however, 
to  have  the  type  examined  to  determine  this  point.  It  is  probable 
that  the  type  is  immature ;  it  is  said  to  be  not  very  well  preserved. 
The  type  locality  is  "Insel  Samar.''  The  type  was  discovered 
by  F.  Jagor. 

CORNUFER  CORRUGATUS    (Dumeril) 

Plate  4,  figs.  3,  3a,  and  36 

Hylodes  corrugatus  Dumeril,  Ann.  Sci.  Nat.  Ill  19  (1853)  176. 
Platymantis  plicifera  GtJNTHER,  Cat.  Batr.  Sal.  Brit.  Mus.  (1858)  95, 

pi.  8,  fig.  3;  Proc.  Zool.  Soc.  London  (1877)  132. 
Platymantis  corrugata  Peters,  Mon.  Berl.  Ak.    (1873)   611;  Peters 

and  DORIA,  Ann.  Mus.  Civ.  Gen.  13  420. 
Comufer  corrugatus   Boulenger,   Cat.   Batr.   Sal.    Brit.   Mus.   ed.   2 

(1882)    110;   Boettger,  Ber.  Senck.  Nat.  Ges.    (1886)    123;   Casto 

DE  Elera,  Cat.  Fauna  Filipinas  1    (1895)   450;  Merely,  Termes, 

Fuzetek  20  (1897)  411,  pi.  10,  fig.  142;  Barbour,  Mem.  Mus.  Comp. 

Zool.  Harvard  Coll.  44    (1912)   70;  Van  Dampen,  Nova  Guinea  5 

(1906)   167. 

Description  of  species. —  (From  No.  200,  E.  H.  Taylor  collec- 
tion; collected  on  Mount  Maquiling,  near  Los  Banos,  Laguna, 
P.  I.,  May,  1916,  by  E.  H.  Taylor.)  Vomerine  teeth  in  two  short, 
oblique  groups,  somewhat  rounded,  lying  for  the  most  part  behind 
the  level  of  the  choanse ;  tongue  large,  oval,  not  deeply  notched 
behind,  the  horns  rather  widely  separated  at  base;  a  distinct 
enlarged  papilla  on  tongue;  choanse  rather  large;  head  pointed, 
as  wide  as  long  or  a  little  wider,  canthus  rostralis  present, 
slightly  rounded,  the  edges  converging  to  tip  of  snout,  where 
they  just  fail  to  make  an  angle ;  eyes  prominent,  their  diameter 
less  than  length  of  snout,  but  reaching  beyond  nostril;  distance 
of  nostrils  from  each  other  equals  their  distance  from  eye ;  nos- 
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trils  one  and  a  half  times  as  far  from  eye  as  from  end  of  snout ; 
neither  snout  nor  forehead  concave ;  lores  sloping  gently,  not  or 
scarcely  concave ;  interorbital  area  equal  to,  or  a  little  less  than, 
a  single  eyelid;  anterior  outline  of  head  unbroken  by  eye,  when 
viewed  from  above;  tympanum  equals  about  two-thirds  eye,  its 
outline  rather  indistinct  on  upper  posterior  part;  skin  of  head 


Fig. 


a 


Cornufer  corrugatus    (Dumeril)  ;  a,  side  of  head;  b,  foot;  c,  hand;  X  2. 


smooth,  granular  above  eyes;  skin  on  back  arranged  in  rather 
regular,  elongate,  symmetrical  folds,  with  shorter  folds  and  scat- 
tered tubercles;  sides  granular;  rather  prominent  tubercles  be- 
hind and  below  tympanum ;  upper  part  of  limbs  with  more  or  less 
distinct  rows  of  granules;  belly  and  posterior  aspect  of  thighs 
strongly  granular;  chin  and  underside  of  foot  dimly  granular; 
a  strong  supratemporal  fold  to  arm;  fingers  short,  first  longer 
than  second  and  fourth  but  a  little  shorter  than  third,  second 
and  fourth  subequal ;  disks  very  small,  smaller  than  the  largest 
subarticular  tubercles ;  subarticular  tubercles  on  palm  large,  dis- 
tinct; digits  quite  free;  toes  slender,  with  a  rudiment  of  web; 
disks  small,  about  equal  to  subarticular  tubercles;  an  oval  inner 
metatarsal  tubercle  and  a  conical  outer  tubercle ;  point  of  tibio- 
tarsal  articulation  granular;  when  brought  forward  it  reaches 
between  eye  and  nostril,  but  nearer  the  latter;  male  with  two 
internal  vocal  sacs. 

Colo?'  in  life. — Above  reddish  brown,  with  darker  regular  spots 
in  middle  of  back;  a  dark  interorbital  spot  covering  part  of 
eyelids;  snout  light  yellow-brown,  lighter  on  can  thus;  below 
canthus  dark,  growing  slightly  lighter  on  lip ;  tympanum  brown, 
with  a  black  area  covering  upper  part,  and  an  area  behind, 
below  supratympanic  fold;  arms  and  legs  barred  with  brown, 
with  a  few  distinct  black  spots  on  thigh  near  knee  and  just 
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above  heel ;  a  dark  stripe  on  tarsus  and  sole  strongly  contrasted 
with  the  lighter  color  above  foot ;  below  cream,  posterior  aspect 
of  thighs  brownish;  darker  about  anus. 


Measurements  of  Comufer  corrugaius    {Dumeril). 


mm. 


Length,  snout  to  vent                                                                  41 

Length  of  head  19 

Width  of  head  19 

Diameter  of  eye  5.6 

Diameter  of  tympanum  3.5 

Length  of  snout  7.3 

Depth  of  head,  in  front  of  eye  5 

Foreleg  26.5 

Longest  finger  11 

Hind  leg  *                 76 

Tibia  24.5 

Femur  22 

Longest  toe  21 

Diameter  of  disk  1 

Variation. — This  species,  which  appears  ta  be  distributed  over 
the  entire  eastern  part  of  the  Philippine  Archipelago,  exhibits 
considerable  variation.  The  characters  that  appear  invariable 
are  that  the  first  finger  is  longer  than  the  second,  and  the  tibio- 
tarsal  articulation  fails  to  reach  tip  of  snout.  The  longitudi- 
nal folds  on  the  back  are  usually  regular,  assuming  the  same 
general  outlines.  However,  there  are  two  specimens  from  Los 
Bafios,  Laguna,  Luzon,  which  approach  Comufer  meyeri  (from 
the  same  locality)  in  coloration;  the  arrangement  of  the  lines 
on  the  back  differs  from  the  typical  C.  corrugatus  in  that  they 
are  short  and,  apparently,  do  not  conform  to  any  regular  pattern ; 
the  lips,  both  upper  and  lower,  are  strongly  spotted  with  black ; 
the  lores  are  black  and  there  is  a  distinct  temporal  black  spot 
limited  by  the  supratemporal  fold;  the  spots  on  the  inner  sides 
of  limbs  are  very  distinct;  there  are  distinct  spots  of  black  on 
shoulders;  a  dark  stripe  is  present  on  heel  and  foot.  Another 
small  specimen  from  the  same  locality  is  identical  with  the  above 
in  color  and  markings. 

Some  specimens  from  Negros  and  Mindanao,  when  first  taken, 
were  almost  uniform  flesh  pink  on  the  back,  with  bright  carmine 
spots  on  the  posterior  part  of  thighs  and  tibia  and  on  the  anterior 
part  of  femur  and  about  groin.  The  Mindanao  specimens  were 
darkest,  and  those  in  the  collection  from  Negros,  lightest.  There 
are  specimens  in  my  collection  from  Luzon,  Mindanao,  and  Ne- 
gros.    Boettger  reports  the  species  from  Tablas.    Outside  the 
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Philippines,  it  is  known  in  Ceram,  New  Guinea,  the  Kei  Islands, 
the  Bismarck  Islands,  and  Halmaheira.  I  believe  it  has  not 
been  taken  in  Borneo. 

CORNUFER  LATICEPS  Taylor 
Plate  3,  fig.  1 
Cornufer  laticeps  Taylor,  Philip.  Journ.  Sci.  16  (1920)  317. 

Type. — No.  197,  E.  H.  Taylor  collection ;  collected  at  Buna  wan, 
Agusan,  Mindanao,  September,  1912,  by  E.  H.  Taylor. 

Description  of  type. — Vomerine  teeth  in  two  short,  somewhat 
rounded  series,  lying  for  the  most  part  behind  hinder  level  of 
choanse,  but  arising  from  their  inner  posterior  edge;  tongue 
nearly  as  wide  as  long,  with  two  small,  rounded,  posterior  horns, 
separated  at  base ;  a  large  papilla  on  anterior  median  part ;  head 
a  little  longer  than  broad;  canthus  rostralis  rounded;  lores 
sloping  slightly  at  ^top,  then  very  obliquely  over  lip  to  mouth, 
concave  behind  nostril;  eye  large,  its  diameter  as  long  as  snout 
or  slightly  shorter ;  nostril  twice  as  far  from  eye  as  from  end 
of  snout;  width  of  interorbital  region  equal  to  about  one-half 
width  of  a  single  eyelid ;  tympanum  small,  its  posterior  border 
not  distinct,  vertically  oval,  little  more  than  one-third  diameter 
of  eye ;  skin  rough,  granular,  and  tubercular ;  prominent  tubercles 
on  lores,  snout,  eyelids,  sides,  and  back ;  a  few  short  longitudinal 
skin  folds  on  dorsolateral  region;  a  strong  supratemporal  fold 
partially  covering  tympanum ;  skin  of  chin  smooth ;  belly  smooth 
except  on  posterior  part,  which  is  granular;  underside  of  thighs 
smooth,  posterior  aspect  granular ;  first  finger  longer  than  second 
and  equal  to  fourth ;  no  trace  of  webs ;  disks  scarcely  wider  than 
digits,  not  larger  than  subarticular  tubercles;  no  humeral  fold 
or  skin  fold  on  outer  side  of  fourth  finger;  toes  with  mere 
rudiment  of  web;  disks  on  toes  larger  than  those  on  fingers; 
subarticular  tubercles  prominent,  conical;  third  toe  extends  far- 
ther than  fifth;  fourth  very  long;  a  longitudinally  oval,  inner 
metatarsal  tubercle,  and  a  rounded  outer  which  is  smaller;  no 
tarsal  fold;  no  skin  fold  on  outer  side  of  toes;  greatest  width 
of  body  immediately  posterior  to  tympanum;  entire  outline  of 
head  not  broken  by  eye  when  viewed^  from  above ;  tibiotarsal 
articulation  reaching  to  near  nostril. 

Color  in  life. — Above  brown,  mottled  and  spotted  with  darker 
brown;  somewhat  lighter  longitudinal  areas  on  either  side  of 
back,  and  another  between  eyes  followed  by  a  darker  area; 
snout  darker ;  lips  barred  with  lighter  and  darker  bars ;  a  dark 
brown  temporal  area;  sides  lighter  than  back,  spotted  with 
.  brown;  foreleg  strongly  barred  with  brown;  third  and  fourth 
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fingers  barred  with  brown;  hind  legs  cinnamon  brown  with 
darker  bars ;  toes  barred  with  darker  and  lighter  brown ;  belly 
creamy  white;  chin  dusky. 

Measurements  of  Comufer  laticeps  Taylor,     Type  and  two  cotypes. 


Length,  snout  to  vent .. 

Length  of  head 

Width  of  head 

Width  of  upper  eyelid  ._ 

Diameter  of  eye 

Length  of  snout _ 

Diameter  of  tympanum  . 
Foreleg -- 


Longest  finger  . 

Hind  leg 

Femur 

Tibia - 

Longest  toe 


Type. 

Cotype. 

Cotype. 

mm. 

mm. 

inm. 

49 

40 

40 

22 

17.5 

17.5 

20.2 

17.5 

17.5 

6.5 

5.5 

5.2 

7.6 

6 

6.2 

7.9 

6.8 

7.5. 

3 

8 

8.2 

29 

24 

24 

12.2 

10.3 

10 

81 

71 

70.5 

25 

21 

21.5 

27 

28 

22 

25.5 

20.5 

21 

Variation. — The  listed  measurements  record  the  chief  pro- 
portional differences  which  occur  in  three  specimens.  Three 
other  specimens  in  the  collection  are  of  the  same  size  as  the  two 
smaller  specimens  whose  measurements  are  given.  In  color  and 
markings  they  vary  but  little. 

This  species  is  related  to  Comufer  jagori  (Peters),  from 
Samar,  and  possibly  also  to  C.  vitiarms  Dumeril,  of  the  Fiji 
Islands.  From  Comufer  jagori  it  appears  to  differ  in  having 
shorter  hind  legs^,  the  tibiotarsal  articulation  reaching  about  to 
nostril  instead  of  beyond  snout,  the  first  finger  being  distinctly 
longer  than  second,  the  lingual  papilla  being  present,  in  being 
much  larger  in  size,  and  in  having  greater  ruggedness  of  skin 
and  width  of  head. 

Specimens  were  collected  in  the  immediate  vicinity  of  water, 
at  low  elevations,  usually  under  leaves  or  logs  along  the  edges 
of  small  mountain  streams.  Many  other  specimens  taken  were 
lost  in  shipment.     Not  rare  at  Buna  wan.  -^ 

BREVICIPITID^  * 

4' 

No  maxillary  teeth;  diapophyses  of  sacral  vertebra  dilated; 
sternal  structure  variable.  Distal  phalanges  simple  or  T-shaped ; 
pupil  erect  or  horizontal.    Tertebra  procoelian,  without  ribs. 

*  Stejneger  has  shown  [Proc.  Biol.  Soc.  Washington  23  (1910)  165] 
that  the  name  Brevicipitidae  must  take  preference  over  Engystomidae,  by 
which  name  this  family  has  long  been  known. 
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This  family  shows  very  marked  variation  in  numerous  skeletal 
characters,  especially  in  the  sternum,  and  in  the  articulation 
of  the  coccyx.  In  the  Philippines  five  genera  have  been  recog- 
nized, containing  in  all  eight  species. 

Key  to  the  Philippine  genera  of  the  Brevicipitidse 

a*.  Pupil  erect;  no  precoracoids ;  tympanum  hidden. 

b\  Tongue  elliptic;  a  cutaneous  ridge  across  palate  between  choanae  and 
another  in  front  of  oesophagus;  fingers  free,  toes  more  or  less 
webbed Microhyla   Tschudi    (p.   121). 

6'.  Tongue  oblong;  palatine  bones  forming  a  bony  ridge  (sometimes 
toothed)  across  palate;  two  cutaneous  ridges  across  palate  In  front 

of  oesophagus— -i Kaloula  Gray    (p.  122). 

a\  Pupil  horizontal;  precoracoids  present;  no  vomerine  teeth. 

6*.  Tongue  oval;  a  dermal  ridge  across  palate,  between  and  in  front  of 
Eustachian  tubes;  fingers  free,  toes  partly  webbed;  tympanum  dis- 
tinct   Kalophrynus   Tschudi    (p.   129). 

6*.  Tongue  elliptical;  a  very  indistinct  bony  ridge  may  be  present  behind 
choanaB;  dermal  fold  in  front  of  oesophagus;  tympanum  sometimes 
wanting;   fingers  and  toes  entirely  free. 

Chaperina   Mocquard    (p.    133). 

6*.  Tongue  large,  rounded,  a  doubly  arched  palatal  ridge  present  or  absent ; 
a  smooth  dermal  ridge  in  front  of  Eustachian  tubes,  and  another 
behind  them ;  tympanum  present ;  fingers  and  toes  free ;  no  subartic- 
ular  tubercles Phrynixalus  Boettger   (p.  137). 

For  the  most  part  these  small  toads  are  terrestrial  and  bur- 
rowing, although  one  si>ecies,  KcUoula  conjuncta,  ascends  trees 
and  probably  makes  them  a  more  or  less  permanent  habitat. 
Several  of  the  species  live  exclusively  on  ants.  Many  of  the 
species  exude  from  their  skin  a  poisonous  substance  which  pro- 
tects them  from  being  eaten  by  their  enemies. 

Several  specimens  of  KcUoida  picta  were  placed  in  a  cobra 
cage,  and  four  of  them  were  eaten  by  a  young  female  cobra. 
After  finishing  the  meal  she  rubbed  her  head  about  the  cage, 
seemed  extremely  restless,  frothed  at  the  mouth,  and  appeared 
to  be  in  pain.  Later  two  other  frogs  were  seized,  partially 
swallowed  and  then  ejected.  When  other  food,  such  as  a  me- 
dium-sized Rana,  was  available,  the  Kaloula  were  not  touched 
by  the  cobras.  A  dog  will  sometimes  pick  up  one  of  these  small 
toads  in  his  mouth,  but  immediately  eject  it  in  great  disgust. 

The  male  Kaloula  conjuncta,  when  clasping  the  female, 
becomes  glued  to  her  back  by  excretion,  either  from  her  back 
or  from  his  belly.  This  fact  was  noted  also  in  Kalophrynus 
stellatu^.'* 

♦  It  is  significant  that  this  species  is  eaten  by  the  Benguets,  Kalingas> 
Ifugaos,  and  Bontocs.  The  common  names  for  the  species  are:  Gd-co 
(Benguet),  tok-tok  (Bontoc  and  Kalinga),  tdk-tdk   (Ifugao). 
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Genus  MICROHYLA  Tschudi  * 

Microhyla  Tschudi,  Class.  Batr.   (1838)   71;  Boulenger,  Cat.  Batr. 

Sal.  Brit.  Mub.  ed.  2  (1882)  163;  Fauna  Brit.  India,  Kept.  (1890) 

491. 
Micrhyla  DuM^RiL  and  Bibron,  Erp.  Gen.  8    (1841)    613;   GDnthbr, 

Cat.  Batr.  Sal.  Brit.  Mus.  (1858)  121. 
Hylaplesia  Fitzinger,  Syst.  Kept.   (1843)   31. 
Siphneus  Fitzinger,  Syst.  Kept.  (1843)  33. 
Dendromanes  Gistel,  Naturg.  Thierr.   (1848)   11. 
Diplopehna  Gt)NTHER,  Cat.  Batr.  Sal.  Brit.  Mus.   (1858)   50. 
Scaptophryne  Fitzinger,  Sitz.  Ber.  Ak.  Wien  42   (1861)   146. 

Pupil  vertical;  tongue  elliptical,  entire,  free  behind;  a  more 
or  less  distinct  cutaneous  ridge  across  palate  between  choanse, 
and  another  in  front  of  oesophagus ;  tympanum  hidden ;  fingers 
free;  toes  more  or  less  webbed,  sometimes  very  slightly;  tips 
of  fingers  and  toes  blunt  or  more  or  less  dilated;  outer  meta- 
tarsals united;  no  precoracoids ;  no  omosternum;  sternum  car- 
tilaginous; diapophyses  of  sacral  vertebra  moderately  dilated; 
terminal  phalanges  simple.  India,  China,  Japan,  and  East 
Indies. 

Remarks. — One  species  has  been  reported  from  the  Philip^ 
pines,  on  the  doubtful  authority  of  J.  G.  Fischer.f  I  have  in- 
cluded the  species  because  of  the  possibility  of  its  occurrence. 
It  is  noteworthy  that  the  genus  Microhyla  is  the  only  represen- 
tative of  the  Brevicipitidae  found  in  Formosa  and  the  islands 
to  the  north. J  One  species  is  confined  to  Formosa;  a  second 
inhabits  the  islands  between  Formosa  and  Japan  proper. 

MICROHYLA  ACHATINA    (Bole) 

Hylaplesia  achatina  BoiE,  Isis  (1827)  294. 

Microhyla  achatina  Tschudi,   Class.   Batr.    (1838)    71;    Peters   and 

Doria  Ann.  Mus.   Gen.   13  428;  Boulenger,  Cat.  Batr.  SaL  Brit. 

Mus.  ed.  2  (1882)  166;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  124; 

Fischer,  Jahrb.  Wiss.  Anst.  Hamburg  2  (1885)  80;  Casto  db  Elbra, 

Cat.  Fauna  Filipinas  1    (1895)   450;  Barbour,  Mem.  Mus.  Comp. 

Zool.  Harvard  CoU.  44   (1912)   71,  pi.  7,  fig.  27. 
Micrhyla  achatina  Dumeril  and  Bibron,  Erp.   Gen.   8    (1841)    614; 

GUNTHER,  Cat.  Batr.  Sal.  Brit.  Mus.   (1858)   121. 

Description  of  species. — '*Habit  slender.  Snout  subacuminate, 
longer  than  the  orbital  diameter ;  interorbital  space  broader  than 

*  Of  doubtful  occurrence  in  the  Philippine  Islands, 

t  Jahrb.  Wiss.  Anst.  Hamburg  2   (1885)   80. 

t  In  a  recent  letter  M.  Lazo,  who  is  making  a  herpetoldgical  collection 
in  the  Batan  Islands  for  the  Bureau  of  Science,  says  that  no  batrachians 
of  any  sort  are  to  be  found  there.  This  statement  may  be  questioned  and 
is  remarkable  if  true.     The  Batan  Islands  lie  between  Formosa  and  Luzon. 
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the  upper  eyelid.  Fingers  rather  slender,  first  much  shorter 
than  second;  toes  slender,  webbed  at  the  base;  tips  of  fingers 
swollen  into  very  small,  of  toes  into  well-developed  disks;  sub- 
articular  tubercles  distinct;  two  small  metatarsal  tubercles.  The 
hind  limb  being  carried  forwards  along  the  body,  the  tibio-tarsal 
articulation  reaches  the  tip  of  the  snout,  or  beyond.  Skin 
smooth. 

Color. — *'Brown  above;  sides  and  a  streak  between  the  eyes 
dark  brown ;  sometimes  the  back  with  rather  indistinct  chevron- 
shaped  darker  and  lighter  lines  and  a  narrow  light  vertebral 
line;  limbs  more  or  less  distinctly  cross-barred;  anal  region 
blackish.''     (Boulenger.) 

Remarks. — This  species  is  included  here  on  the  strength  of 
Fischer's  report,  but  not  without  some  doubt.  His  specimen 
was  presumably  from  southern  Mindanao.  The  species  is  known 
from  the  Malay  Peninsula,  Sumatra^  Nias,  and  Java.  Barbour's 
specimen  from  Java  was  taken  at  an  altitude  of  about  1,520 
meters.  The  fact  that  no  more  specimens  have  been  found  in 
the  Philippines  may  be  due  to  the  paucity  of  collections  from 
high  mountains. 

Genus  KALOULA  Gray 

Kaloula  Gray,  Zool.  Misc.   (1831)   38;  Gunther,  Cat.  Batr.  Sal.  Brit. 

Mus.  <1858)   122. 
Hylaedactylus  Tschudi,  Class.  Batr.  (1838)  85;  Dumeril  and  Bibron, 

Erp.  Gen.  8   (1841)   732. 
Plectropus  f)UM]^RlL  and  BibRON,  Erp.  Gen.  8   (1841)   736. 
Holonectes  Peters,  Mon.  Berl.  Ak.  (1863)  455. 
Calohyla  Peters,  Mon.  Berl.  Ak,   (1863)  455. 
Callula  Gunther,  Kept.  Brit.  India   (1864)   436;  Cope,  Journ.  Acad. 

Nat.  Sci.  Philadelphia  II  6  (1867)  192;  Boulenger,  Cat.  Batr.  Sal. 

Brit.  Mus.  ed.  2  (1882)  167;  Fauna  Brit.  India,  Kept.   (1890)   493. 

'Tupil  erect.  Tongue  oblong,  entire  and  free  behind.  Vo- 
merine teeth  none; -palatine  bone  forming  an  acute,  sometimes 
toothed  ridge  across  the  palate.  Two  cutaneous,  more  or  less 
distinctly  denticulated  ridges  across  the  palate,  in  front  of  the 
oesophagus.  Tympanum  hidden.  Fingers  free ;  toes  more  or 
less  webbed,  exceptionally  free,  the  tips  more  or  less  dilated. 
Outer  metatarsals  united.  No  precoracoids ;  no  omosternum; 
sternum  cartilaginous.  Diapophyses  of  sacral  vertebra  mod- 
erately dilated.  Terminal  phalanges  triangular  or  T-shaped. 
East  Indies.''     (Boulenger.) 

Key  to  the  Philippine  species  of  Kaloula  Gray, 

a\  Toes  slightly  webbed  at  base;  digrits  (plated,  especially  fingers;  a  blunt 
inner  metatarsal  tubercle .:........  K.  baleata   (Muller)    (p.  125). 
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a'.  Toes  one-third  webbed,  or  more. 

b\  Tips  of  fingers  very  small;  inner  metatarsal  tubercle  very  large,  com- 
pressed   K.  picta    (Bibron)    (p.  123). 

6'.  Tips  of  fingers  with  very  large  disks;  inner  metatarsal  tubercle 
moderately  large K.  conjuncta  (Peters)    (p.  126). 

KALOULA   PICTA    (Bibron) 
Plate  9,  fig.  4 

Plectropus  pictus  Bibron,  in  Eydoux  and  Souleyet,  Voy.  Bonite,  Rept. 
pi.  9,  fig.  2;  DuMERiL  and  Bibron,  Erp.  Gen.  8  (1841)  737;  Stein- 
DACHNER,  Verb.  Zool.  Bot.  Ges.  Wien  14  (1864)  257. 

Kaloula  picta  Gunther,  Cat.  Batr.  Sal.  Brit.  Mus.  (1858)   123,  part. 

Callula  picta  BouLENGER,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882)  168; 
Casto  de  Elera,  Cat.  Fauna  Filipinas  1   (1896)  451. 

Description  of  species. —  (Described  from  sixteen  males  and 
seventeen  females;  collected  July  11,  1917,  in  a  small  pool  near 
an  electric  light  on  a  street  of  Manila,  by  E.  H.  Taylor.)     Palatal 


a  ^    6 

Fig.  6.     Kaloula  picta  (Bibron)  ;  a,  side  of  head;  b,  foot;  c,  hand;  X  2. 

bones  forming  two  transverse  ridges  across  ridge  of  mouth  im- 
mediately behind  choanse,  curved  backward  on  inner  ends ;  snout 
very  short  and  obtusely  rounded,  canthus  rostralis  rounded  and 
not  prominent ;  loreal  region  sloping  very  obliquely,  not  or  very 
slightly  concave;  eye  large,  the  supraocular  region  prominent; 
diameter  of  eye  equals  distance  from  eye  to  apex  of  snout ; 
distance  between  nostrils  greater  than  their  distance  froni  eye; 
nostrils  halfway  between  eye  and  tip  of  snout;  skin  of  back 
smooth  or  granular ;  granules  when  present  scattered,  or  some- 
times in  indistinct  longitudinal  rows;  a  ^minute  median  dorsal 
fold  sometimes  present;  granules  numerous  on  posterior  aspect 
of  thigh;  skin  of  belly  slightly  wrinkled,  sometimes  granular 
posteriorly;  tympanum  not  or  scarcely  visible;  a  distinct  fold 
from  corner  of  eye  to  in  front  of  foreleg;  legs  strong,  hind  legs 
(tip  of  toe  to  anus)  longer  than  distance  from  snout  to  anus; 
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lingers  free,  first  much  shorter  than  second,  latter  nearly  same 
length  as  fourth;  tips  of  fingers  and  toes  not  dilated  into  disks; 
subarticular  tubercles  well  developed;  toes  about  one-third 
webbed,  very  large;  an  inner  metatarsal  tubercle  longer  than 
first  toe,  outer  metatarsal  tubercle  much  smaller,  prominent, 
their  edges  rather  sharp  and  hard;  tarsus  without  fold;  males 
with  simple  vocal  sac  which  opens  by  a  pair  of  slits  at  side 
of  tongue;  underside  of  chin  of  males  with  two  or  three  large 
folds  of  skin ;  a  slight  fold  frequently  evident  across  head  behind 
eyes;  tongue  free  and  entire  behind;  pupil  vertical;  the  tibio- 
tarsal  articulation  reaches  eye. 

Color  in  life. — The  specimens  vary  in  color  from  a  dull  muddy 
drab  to  dull  red,  through  varying  shades  of  olive  and  olive 
brown.  Biack  with  a  large  irregular  blotch  of  darker  color,  fre- 
quently resembling  the  silhouette  of  a  man  standing  upright  with 
two  horns  on  his  head ;  dark  laterally,  becoming  lighter  on  belly ; 
belly  rather  light,  covered  with  brownish  reticulations,  numer- 
ous on  chin;  legs  and  arms  barred  with  darker;  in  the  breed- 
ing males  the  throat  is  a  dark  yellow  green,  and  a  wash  of 
greenish  color  on  forelegs  is  sometimes  present;  in  alcohol  the 
green  on  throat  becomes  slate  colored. 

Measurements  of  Kaloula  picta  (Bibron) . 

mm. 

Length,  snout  to  vent  43 

Length  of  head  12 

Width  of  head  13.5 

Diameter  of  eye  4.6 

Length  of  snout  4.6 

Width  of  body,  greatest  25 

Foreleg  26.5 

Longest  finger  12 

Hind  leg  56 

Tibia  15 

Longest  toe  19 

Variation, — The  males  and  females  before  me  may  be  easily 
distinguished  by  the  green  color  on  chin  of  the  former.  The 
females  are  larger  and  for  the  most  part  are  heavy  with  eggs. 
The  skin  on  chin  and  throat  of  the  males  is  stretched  and  is 
plicate,  or  with  a  single  large  fold,  due  to  the  expansion  of  the 
vocal  sacs  during  the  breeding  season. 

'  Remarks.— There  can  be  no  doubt  as  to  the  distinctness  of 
the  two  species,  Kaloula  picta  and  K.  conjuncta.  None  of  the 
specimens  at  hand,  male  or  female,  of  the  former  species  has  the 
ends  of  the  digits  dilated.  During  the  breeding  season  these 
frogs  are  incredibly  common  about  Manila,  even  on  the  streets ; 
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they  may  be  taken  in  quantity  at  this  time,  after  which  they 
disappear  and  are  very  rarely  found.  They  seem  to  be  wholly 
terrestrial  or  subterrestrial.  The  species  is  known  in  Luzon, 
Negros,  and  Mindoro.  Three  specimens  in  my  collection,  pre- 
sented to  me  by  W.  Schultze,  are  said  to  be  from  Dumaran  Island, 
near  Palawan.     This  locality  I  believe  doubtful. 

KALOULA  BALEATA  (MUller) 

Bomhinator  haleatus  MiJLLER,  Verhandel.  Batav.  Genootsch.  (1836)  96. 
Hylaedactylus  baleatus  Tschudi,  Class.   Batr.    (1838)    85;   Dum^ril 

and  BiBRON,  Erp.   Gen.   8    (1841)    734. 
Kaloula  baleata  Gunther,  Cat.  Batr.   Sal.   Brit.  Mus.    (1858)    122; 

Steindachner,  Novara,  Amph.,  68;   Barbour,  Mem.   Mus.   Comp. 

Zool.  Harvard  CoU.  44   (1912)   72. 
Callula  baleata  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.^  2    (1882) 

169;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  124;  Casto  de  Elera, 

Cat.  Fauna  Filipinas  1    (1895)   451. 

Description  of  species. — '*Snout  short,  rounded,  as  long  as  the 
orbital  diameter;  interorbital  space  broader  than  the  upper  eyelid. 
Fingers  moderate,  the  tips  strongly  dilated,  truncated ;  first  finger 
shorter  than  second ;  toes  rather  short,  webbed  at  the  base,  tips 

swollen  into  small  disks;  subar- 
ticyilar  tubercles  distinct;  meta- 
tarsal tubercles  two,  oval,  inner 
large,  compressed,  with  blunt 
edge.  The  hind  limb  being  car- 
ried forwards  along  the  body, 
d  b  the  tarso-metatarsal  articulation 

Fig.  7.     Kaloula     baleata     (MuUer)  ;    after       reachOS      betWCen      the      ShOUlder 
Boulen.er;  a,  hand;  6,  foot.  ^^^    ^j^^    ^^^         gj^j^    ^^^^^^^    ^^ 

with  small  flat  warts  on  the  upper  surfaces ;  a  fold  from  the  eye  to 
the  shoulder,  and  another,  more  or  less  indistinct,  across  the  head 
behind  the  eyes.     Male  with  a  subgular  vocal  sac. 

Color. — "Brown,  olive,  or  blackish  above,  uniform  or  varie- 
gated with  darker;  frequently  large  whitish  spots  on  the  arm- 
pits, on  the  loins,  and  on  the  limbs ;  beneath  brown,  variegated 
with  whitish."      {Bovlenger,) 

Remarks, — This  species  is  known  from  Java,  Celebes,  and  the 
Philippine  Islands.  Two  specimens  in  the  British  Museum  were 
collected  by  Dr.  A.  B.  Meyer,  at  Laguna  de  Bay.  It  is  noted 
that  Meyer  also  collected  this  species  in  Celebes  and  that  speci- 
mens from  that  locality  also  are  in  the  British  Museum.  As  the 
species  has  not  been  rediscovered  in  the  Philippines,  I  rather 
suspect  that  a  change  of  labels  has  occurred,  and  that  the^  so- 
called  Philippine  speciihens  are  in  reality  from  Celebes. 
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KALOULA  CONJUNCTA    (Peters) 
Plate  9,  fig.  1 
Hylaedactylua  (Holonectes)  conjunctus  Peters,  Mon.  Berl.  Ak.  (1863) 

455. 
Kaloula  picta  (B.  female)  Gunther,  Cat.  Batr.  Sal.  Brit.  Mus.  (1858) 

123,  part. 
Hylaedactylus  conjunctus  Steindachner,  Vehr.  Zool.  Bot.  Ges.  Wien 

14   (1864)  256,  pi.  11,  fig.  5. 
Callula  conjuncta  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882) 

168;  MULLER,  III.  Nacht.  Cat.  Herp.  Samml.  Basel.  Mus.   (1883)  4; 

Cope,  Journ.  Acad.  Nat.  Sci.  Philadelphia  II  6  (1867)  192;  Boettger, 

Berf  Senck.  Nat.   Ges.    (1886)    124;   Casto  de  Elera,  Cat.   Fauna 

Filipinas  1    (1895)  451. 


Fig.  8.     Kaloula  conjuncta   (Peters)  ;  a, 


h'  c 

side  of  head ;  b,  foot ;  c,  hand ;   X  1 


Description  of  species. —  (From  No,  798,  E.  H.  Taylor  col- 
lection; collected  at  Bunawan,  Agusan,  Mindanao,  P.  I.,  July 
10,  1912,  by  E.  H.  Taylor.)  No  vomerine  teeth;  choanse  large, 
transversely  elongate,  distance  between  them  only  a  little  more 
than  half  distance  between  nostrils;  beginning  on  posterior 
outer  edges  of  choanse  are  denticulated  dermal  ridges,  which 
barely  fail  to  meet  medially;  they  border  the  choanse  behind; 
in  the  posterior  palate  are  two  dermal  ridges  in  front  of  oesoph- 
agus, the  posterior  nearly  straight,  the  anterior  rather  arched; 
tongue  elongate,  oval,  not  notched  behind,  free  behind;  male 
with  internal  vocal  sac ;  head  short,  much  wider  than  long ; 
diameter  of  eye  equal  to  its  distance  from  tip  of  snout ;  snout 
truncate ;  nostrils  rather  widely  separated,  distance  between  them 
greater  than  their  distance  from  eye ;  canthus  rostralis  rounded, 
lores  slightly  sloping;  interorbital  distance  equal  to  one  and 
one-third  times  the  width  of  upper  eyelid;  pupil  horizontal; 
tympanum  almost  entirely  hidden;  skin  of  body  above  smooth, 
as  well  as  on  limbs  and  underside  of  body,  except  about  anal 
region  and  posterior  part  of  thighs;  a  few  indistinct  smooth 
granules  follow  the  dorsolateral  line;  a  smooth  fold  from  eye 
to  insertion  of  arm;  fingers  entirely  free,  tips  distended  into 
large  disks  at  least  two-thirds  diameter  of  eye;  first  finger 
much  shorter  than  second,  which  in  turn  is  somewhat  longer 
than  fourth,  with  a  slightly  larger  disk;  second  finger  fails  to 
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reach  disk  of  third;  subarticular  tubercles  well  developed;  an 
indistinct  tubercle  on  base  of  first  finger,  and  a  large  flat  tuber- 
cle on  palm ;  legs  moderate,  toes  about  one-half  webbed,  provided 
with  disks  smaller  than  those  on  fingers;  ^hird  toe,  which  is 
much  longer  than  fifth,  reaches  first  subarticular  tubercle  of 
fourth ;  subarticular  tubercles  of  toes  rather  dim ;  a  blunt,  rather 
indistinct  inner  metatarsal  tubercle ;  a  small  dim  outer  tubercle ; 
skin  of  body  joins  femur  about  halfway  from  end;  a  slight  fold 
on  heel;  hind  leg  brought  forward  the  tibiotarsal  articulation 
fails  to  reach  angle  of  jaw. 

Color  in  life. — Above  grayish  brown,  not  uniform ;  back  with 
a  large,  rather  regular  spot,  two  branches  pf  which  touch  the 
eyelids;  it  forks  near  the  middle  of  back,  each  branch  going  to 
groin,  and  continues  across  the  limb  when  folded;  two  irreg- 
ular spots  on  either  side  of  rump;  loreal  region  rather  darker; 
a  dark,  irregular,  broken  line  from  eye  to  groin,  below  which 
the  color  is  slightly  darker  brown  than  on  back;  a  dark  spot 
on  insertion  of  arm,  one  on  elbow  and  one  across  wrist ;  a  trans- 
verse light  spot  at  upper  base  of  digits;  a  dark  spot  on  foot; 
posterior  part  of  thigh  dark;  the  dark  color  arching  to  include 
anus;  below  dull  dusky  brown,  with  darker  brown  marblings, 
spots,  and  reticulations. 

Measurements  of  Kaloula  conjuncta  (Peters). 

mm. 
Length,  snout  to  vent  47.5 

Length  of  head  «     14 

Width  of  head  17 

Interorbita!  width  6.1 

Length  of  snout  6 

Diameter  of  eye  6 

Depth  of  head,  in  front  of  eye  6 

Foreleg  37 

Longest  finger  16 

Diameter  of  disk  on  third  toe  4 

Hind  leg  72 

Femur  22 

Tibia  20 

Foot  31 

Longest  toe  21 

Largest  toe  disk  2.5 

Variation, — No.  28,  Bureau  of  Science  collection,  exhibits  a 
remarkable  variation;  the  skin  of  the  back  is  puffed  out  so  as 
to  form  a  huge  sac,  as  has  been  recorded  by  Gunther  in  Cacopus 
globo^us  of  India.*  In  this  specimen,  a  female,  it  would  appear 
that  the  large  dorsal  skin  sac  was  filled  with  air  or  fluid  in  life. 

*  Kept.  Brit.  India   (1864),  416. 
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It  agrees  in  practically  all  characters  with  the  specimen  de- 
scribed ;  the  color  pattern  is  very  dim ;  the  dermal  folds  on  palate 
are  identical  in  arrangement ;  the  denticulation  on  anterior  folds 
is  more  evident.  The  specimen  is  a  very  large  one,  by  far  the 
largest  example  in  the  collection.  Length,  snout  to  vent,  68 
millimeters;  foreleg,  56;  hind  leg,  96.     The  locality  is  Manila.* 

I  have  sixteen  females  and  eight  males  from  Mindanao.  A 
much  larger  series  was  collected,  but  the  specimens  were  lost. 
The  male  differs  from  the  female  in  that  the  former  has  a  vocal 
sac,  the  chin  is  black,  and  the  skin  is  somewhat  distended  and 
sometimes  in  folds ;  the  toes  are  at  least  two-thirds  webbed,  the 
membrane  frequently  reaching  the  outer  base  of  digits  on  first, 
second,  and  third  toes,  and  the  inner  base  of  fifth.  At  first  I 
believed  I  was  dealing  with  distinct  species,  but  when  I  found 
them  breeding  it  was  obvious  that  they  were  males  and  females. 

A  specimen  collected  by  myself  in  Bubuan  Island  (Tapian- 
tana  Group),  Sulu,  is  much  darker,  and  the  typical  markings 
on  the  back  are  very  distinct;  there  is  a  hair  line  from  snout 
to  vent  along  the  middle  of  back. 

One  specimen.  No.  790  E.  H.  Taylor  collection,  exhibits  a  series 
of  small,  light,  dark-edged  spots  on  the  back  and,  especially, 
on  the  sides;  the  specimen  is  somewhat  dried,  but  the  webbing 
of  the  toes  seems  a  little  less  than  in  normal  specimens.  The 
marking  on  the  back  is  very  indistinct.  The  specimen  is  from 
Guimaras  Island.  A  Negros  specimen  has  the  upper  surface 
covered  with  rough  tubercles,  and  the  posterior  part  of  the  belly 
granular.f  * 

Remarks. — This  species  was  described  from  a  Luzon  specimen, 
but  I  have  been  unable  to  find  it  in  that  island.  In  Mindanao, 
however,  it  is  extremely  common  at  certain  seasons.  It  is  known 
to  the  Manobos  as  coquat  At  Bunawan,  Agusan,  the  breeding 
season  for  this  frog  began  November  28,  1912,  after  a  storm 
with  heavy  rainfall.  From  the  time  of  my  arrival  in  June  to 
that  date  I  had  not  observed  a  single  specimen.  During  the  night 
of  the  27th,  a  large  depressed  area  in  the  swamp  near  the  house 
filled  with  water,  and  thousands  of  these  toads  collected  from  all 
parts  of  the  forest.  Their  croaking  made  an  ominous  roar, 
easily  heard  a  kilometer  away.     The  note  is  chuck-chuck-chuck 

*  The  specimen  was  collected  by  Mrs.  Graham,  who  presented  it  to  the 
Bureau  of  Science  together  with  certain  Philippine  snakes  (Dryophiops 
philippina) .  I  believe  there  is  no  doubt  as  to  the  locality,  although  I  have 
been  unable  to  verify  it. 

t  This  may  belong  to  a  different  species,  differing  chiefly  in  being  much 
smaller. 
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rapidly  repeated.  Males  seem  to  occur  in  larger  numbers  than 
females;  not  infrequently  females  were  observed  mounted  by 
four  or  five  males.  The  male  apparently  exudes  a  sticky  sub- 
stance on  the  belly  which  fastens  him  to  the  female.  Occa- 
sional specimens  were  found  mounted  by  males  of  Kalophrynus 
stellatus  that  were  breeding  at  the  same  time.  While  the  eggs 
were  being  deposited,  the  frogs  swam  about  on  the  surface 
of  the  water. 

The  species  is  arboreal  and  burrowing.  When  a  small  Pan* 
dantts  tree,  about  7  meters  high,  was  cut,  twelve  specimens  were 
taken  from  the  axils  of  the  leaves.  Others  were  unearthed  by 
my  collectors  from  about  peanut  and  camote  vines.  They  appear 
to  feed  largely,  if  not  wholly,  on  ants.     The  type  is  from  Luzon. 

Genus  KALOPHRYNUS  Tschudi 

Kalophrynus  Tschudi,  Class.  Batr.  (1838)  36;  Gunther,  Cat.  Batr. 
Sal.  Brit.  Mus.  (1858)  54;  Cope,  Journ.  Acad.  Nat.  Sci.  Philadelphia 
II  6  (1867)  195;  Stejneger,  Proc.  U.  S.  Nat.  Mus.  33  (1908)  575. 

Berdmorea  Stoliczka,  Proc.  As.  Soc.  Bengal  (1872)   146. 

Calophrynus  BouiiENGER,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882)  157. 

No  teeth  in  jaws;  no  vomerine  teeth;  a  dermal  ridge  across 
palate  between  or  behind  choanse ;  one  or  two  dermal  denticulated 
ridges  between,  and  in  front  of,  Eustachian  tubes;  head  small; 
mouth  small;  tongue  oval,  free  or  notched  behind;  tympanum 
distinct ;  skin  of  back  thick  and  glandular  like  a  parotoid ;  pupil 
horizontal;  fingers  free,  toes  partially  webbed,  digits  without 
disks;  outer  metatarsals  united,  coracoids  broad,  abutting;  pre- 
coracoids  weak,  parallel  with  latter;  omosternum  and  sternum 
cartilaginous;  diapophyses  of  sacral  vertebra  moderately  di- 
lated; terminal  phalanges  simple. 

The  genus  is  known  from  southern  China,  Borneo,  and  the 
Philippines.  Two  species  have  been  described  from  the  Philip- 
pines; one  from  Mindanao,  the  other  from  either  Culion  or 
Samar.  ^ 

Key  to  the  Philippine  species  of  Kalophrynus  Tschudi, 

a\  Snout  pointed;  tongue  nearly  circular;  tibiotarsal  articulation  reaches 
tympanum;  tympanum  four-fifths  eye;  no  sacral  spots, 

K.  acutirostrls    (Boettger)    (p.  132), 

a*.  Snout  pointed  or  blunt;  tongue  oval;  tibiotarsal  articulation  reaches 
eye ;  tympanum  about  three-fourths  eye ;  two  black,  white-edged  sacral 
spots K.  stellatus  Stejneger  (p.  130). 

These  small  toads  are  terrestrial.  When  taken  in  the  hand 
alive  they  exude  a  white  viscous  fluid  from  the  entire  surface 
of  the  back,  which  sticks  to  the  hand  with  great  tenacity  and 
takes  much  effort  to  remove. 

174844 • 
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KAL0PHRYNU8  STELLATUS  Stejneger 
Plate  9,  pig.  2 

Kalophrynua  atellatits  Stejneger,  Proc.  U.  S.  Nat.  Mus.  33   (1908) 
575. 

Description  of  species. —  (From  No.  216,  E.  H.  Taylor  col- 
lection; collected  at  Bunawan,  Agusan,  Mindanao,  P.  I.,  June, 
1912,  by  E.  H.  Taylor.)  Tongue  roundly  oval,  not  notched  be- 
hind ;  no  vomerine  teeth ;  a  strong,  smooth,  distinct  dermal  ridge 
running  across  palate  just  posterior  to  choanse,  forming  a  slight 
angle  medially  and  not  separated  medially;  choanse  concealed 
under  overhanging  jaw;  a  strongly  denticulated  dermal  ridge 
running  straight  across  palate  in  front  of  oesophagus  between 
the  Eustachian  tubes;  a  second  arched  dermal  ridge  in  front 
of  this,  much  shorter,  the  space  between  triangular;  head  trian- 
gular, slightly  wider  than  long;  canthus  rostralis  roundly  an- 
gular ;  loreal  region  nearly  vertical ;  snout  pointed ;  nostril  nearer 
tip  of  snout  than  eye;  distance  between  nostrils  greater  than 
their  distance  from  eye ;  eye  large,  prominent,  its  diameter  equal 
to  its  distance  from  snout;  tympanum  large,  distinct,  very  close 
to  eye,  its  diameter  about  three-fourths  of  diameter  of  eye; 
interorbital  space  one  and  one-half  times  the  width  of  a  single 
eyelid;  skin  of  back  very  thick,  glandular,  covered  with  small 
granules ;  a  few  larger  granules  on  eyelid ;  chin  and  breast  rather 
smooth;  belly  and  underpart  of  thighs  very  strongly  granular, 
the  granules  large  and  fairly  uniform ;  a  distinct  supratympanic 
fold,  which  limits  the  thick  padded  skin  of  occiput;  no  dorso- 
lateral fold ;  fingers  short,  first  and  fourth  equal,  neither  extend- 
ing as  far  as  third;  second  reaching  first  subarticular  tubercle 
of  third;  tips  slightly  swollen;  subarticular  tubercles  strong, 
somewhat  keeled ;  toes  short ;  third,  distinctly  longer  than  fifth, 
does  not  reach  farther  than  second  subarticular  tubercle  of 
fourth ;  a  well-defined  inner  metatarsal  tubercle,  about  two-thirds 
the  length  of  first  toe ;  outer  tubercle  very  indistinct ;  toes  about 
one-third  webbed,  the  membrane  reaching  halfway  up  on  digits, 
on  the  outer  side  of  first  three  digits,  and  on  inner  side  of  fifth ; 
fails  considerably  to  reach  second  tubercle  on  fourth. 

Color  in  life. — Above  pinkish  gray,  mottled  and  marked  with 
somewhat  darker  color;  an  irregular  darker  stripe  runs  from 
right  eyelid  to  left  groin,  and  another  from  left  eye  to  right 
groin,  crossing  on  shoulders.  At  end  of  each  stripe  is  a  distinct, 
round,  light-edged  black  spot;  balance  of  area  mottled  with  irreg- 
ular, lighter-edged  markings ;  a  distinct  dark  stripe  across  femur 
and  another  across  tibia,  which  form  continuations  of  the  two 
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dorsal  stripes  when  limbs  are  folded;  a  dark  spot  on  outer  side 
of  foot,  on  elbow  and  wrist ;  fingers  barred  with  dark  and  light 
bars;  side  of  head  and  body  dark  black-brown,  bordered  above 
by  a  continuous  lighter  line,  which  limits  the  dorsal  color;  chin 
carmine  to  red-brown;  posterior  part  of  body  reddish  yellow; 
a  few  scattered  bright  yellow-orange  spots  on  breast  and  belly ; 
heel  and  underside  of  wrist  dark.  In  the  anal  region  there  is 
a  transverse  lighter  line,  which  limits  the  upper  body  color; 
below  this  line  darker  on  posterior  part  of  thighs. 

Measurements  of  Kalophrynus  stellatus  Stejneger, 

mm. 

Length,  snout  to  vent  46 

Length  of  head  14.5 

Length  of  snout  5.5 

Width  of  head  16 

Diameter  of  eye  5.5 

Diameter  of  tympanum  4 

Interorbital  width  5.8 

Width  of  body,  greatest  28 

Foreleg  32.5 

Longest  finger  *       13 

Hind  leg  63 

Femur  20.6 

Tibia  20 

Foot  23 

Longest  toe  16.5 

Variation. — There  are  twenty-eight  specimens  in  my  collection 
from  Bunawan,  all  taken  in  the  same  immediate  locality.  They 
exhibit  very  striking  variations  in  color  and  markings  and  slight 
variations  in  amount  of  webbing  of  toes,  j:he  pointedness  of  the 
nose,  and  comparative  length  of  limbs.  The  typical  pattern  is 
the  one  described.  The  sacral  spots  are  usually  present,  of 
varying  size;  but  in  one  specimen ^they  are  entirely  wanting, 
and  in  another  the  spot  is  wanting  on  one  side  and  represented 
on  the  other  by  a  very  small  dark  area.  In  some  specimens  the 
nose  is  sharply  pointed,  ending  in  a  small  tuberclelike  prom- 
inence; in  others  it  is  bluntly  pointed,  and  in  still  others  the 
snout  is  rather  truncate;  in  some  the  skin  is  comparatively 
smooth,  in  others  uniformly  granular.  The  thick  glandular 
structure  of  the  skin  is  more  evident  in  the  largest  specimens. 
It  appears  as  a  huge  parotoid  covering  the  entire  back  and  sides. 
One  specimen  shows  two  distinct  lateral  black  spots  other  than 
the 'inguinal  spot. 

Remarks. — The  t3rpe  of  Kalophrynus  stellatvs  measures  only 
24  millimeters  and  is  doubtless  an  immature  form  of  the  spec- 
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imen  described  here.  The  variations  are  obvious.  Stejneger 
states  that  there  is  no  supratympanic  ridge.  In  young  specimens 
in  my  collection  the  fold  is  very  dim,  but  distinct  in  older  ones ; 
the  "small  star-shaped  spots"  are  rarely  evident  on  the  back, 
but  on  breast  and  belly  they  are  usually  numerous,  although 
frequently  entirely  wanting.  The  smallest  specimen  in  the  col- 
lection measures  only  15  millimeters. 

It  is  not  improbable  that  Kalophrynus  stellatus  and  K.  acuti- 
rostris  are  merely  variations  of  the  same  species.  It  will  be 
noted  that  I  have  described  a  specimen  of  very  nearly  the  same 
size  as  the  type  of  K.  acutirostris.  The  limbs  are  distinctly 
longer  than  in  Boettger's  species. 

Kalophrynics  stellatus  is  common  in  western  Mindanao,  espe- 
cially in  the  swampy  forests  of  the  upper  Agusan  country.  They 
are  usually  encountered  hopping  about  during  or  after  a  rain; 
they  are  very  clumsy  and  very  easily  captured.  During  the 
breeding  season  of  Kaloula  conjuncta  at  Bunawan  several  male 
specimens  of  Kalophrynus  stellatus  were  taken  clasping  females 
of  the  other  species.  In  spite  of  their  being  common  I  failed 
to  discover  their  tadpoles.  Several  females  in  the  collection,  in- 
cluding the  one  described,  are  packed  with  eggs.  The  eggs  are 
small,  measuring  about  1  millimeter  in  diameter. 

This  species  is  known  from  Bunawan,  Agusan,  in  Mindanao, 
and  from  Basilan.  Three  specimens  were  collected  by  myself  in 
the  latter  island,  which  is  the  type  locality.  The  types  were 
collected  by  E.  A.  Mearns. 

KALOPHRYNUS    ACUTIROSTRIS     (Boettger) 

Calophrynus  acutirostris  Boettger,  Zool.  Anz.  20  (1897)   165, 
Kalophrynus  acutirostris  Stejneger,  Proc.  U.  S.  Nat.  Mus.  33  (1908) 
576. 

Description  of  species, —  (After  Boettger.)  No  vomerine  teeth 
present,  tongue  almost  circular,  as  wide  as  long;  snout  sharp, 
peak-shaped ;  the  outer  metatarsal  tubercle  very  indistinct ;  thighs 
comparatively  short;  the  tibiotarsal  articulation  reaches  only 
to  the  posterior  edge  of  the  tympanum;  skin  on  back  finely 
granulated,  the  granules  of  equal  size;  tympanum  four-fifths  of 
eye ;  head  wider  than  long. 

Color. — Above  grayish  red  with  very  indistinct,  darker,  island- 
like branched  spots ;  head  and  sides  of  back  darker,  almost 
blackish,  bordered  above  with  a  fine  whitish  longitudinal  line ; 
in  the  anal  region  a  whitish  transverse  line ;  thighs  with  darker 
transverse  bands;  no  round,  dark,  light-bordered  inguinal  spot. 
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Measurements  of  Kalophrynus  acutirostris    (Boettger), 

ram. 

Length,  snout  to  vent  44 

Length  of  head  12 

Width  of  head                    •  15 

Diameter  of  eye  5 

Tympanum  4 

Foreleg  27 

Hind  leg  51 

Femur  19 

Tibia  17.5 

Foot  23 

Remarks. — This  species  differs  from  Kalophrynus  pleurostigma 
Tschudi  in  having  the  subcircular  tongue,  the  snout  more  pro- 
tracted, the  hind  legs  shorter,  and  the  inguinal  spots  lacking. 
It  also  differs  from  K.  stellatus  in  having  the  subcircular  tongue, 
the  snout  pointed,  the  hind  legs  shorter,  and  .no  sacral  spots. 
The  species  is  known  from  a  single  specimen.  It  is  from  either 
Samar  or  Culion  C'entweder  von  Culion  oder  von  Samar'').* 

Genus  CHAPERINA  Mocquard 

Chaperina  Mocquard,  Mem.  Soc.  Zool.  France  5   (1892)  194;  Le  Nat- 
ural.  14    (1892)    35. 

Tongue  elliptical,  not  forked  behind,  free ;  no  vomerine  teeth ; 
rather  indistinct  bony  ridge  across  the  palate  behind  choanse 
sometimes  present ;  on  posterior  part  of  palate  in  front  of  oesoph- 
agus one  or  two  dermal  folds,  choanse  rather  large,  hidden 
under  edges  of  maxilla ;  tympanum  present  or  wanting ;  fingers 
and  toes  entirely  free,  dilated  into  small  disks ;  no  parotoid  gland ; 
inner  metatarsal  tubercle  present ;  terminal  phalanges  T-shaped ; 
outer  metatarsals  united.  Pupil  horizontal ;  precoracoids  present, 
very  slender;  sternum  cartilaginous;  no  omosternum.  Trans- 
verse process  of  sacrum  ratheir  strongly  dilated. 

Remarks, — This  genus  was  established  for  Chaperina  fusca 
Mocquard  from  Sintang,  Borneo.  Mocquard  states  that  it  i« 
most  closely  related  to  Sphenophryne  Peters  and  Doria.  Two 
species  are  known  from  the  Philippines,  both  new.  Chaperina 
beyeri  is  closely  related  to  C.  fusca  but  appears  to  differ  in 
certain  organic  characters,  such  as  the  presence  of  a  distinct 
dermal  soft  spine  on  the  heel  and  the  absence  of  tympanum. 

Key  to  the  Philippine  species  of  Chaperina  Mocquard. 

a\  Black  above,  with  or  without  yellow  specks;  yellow  below  reticulated 
>Vith  black;  dermal  spine  on  heels;  belly  smooth. 

C.  beyeri  Taylor    (p.   134). 

♦  Boettger,  loc.  cit. 
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a*.  Brown  above,  with  a  median  white  stripe;  two  light  areas  on  either  side 
of  back  and  a  )  (-shaped  light  mark  extending  in  front  and  on  either 
side  of  anus;  belly  granular;  no  dermal  spine. 

C.  visaya  Taylor    (p.  136). 

CHAPERINA  BEYERI  Taylor 

Plate  3,  fig.  3 

Chaperina  heyeri  Taylor,  Philip.  Joum.  Sci.   16    (1920)   333. 

Tyve, — No.  557,  E.  H.  Taylor  collection;  collected  in  upper 
Agusan,  Mindanao,  between  Agusan  and  Simulao  Rivers  (prob- 
ably in  Davao  or  near  the  Davao-Agusan  line),  June,  1913,  by 
E.  H.  Taylor. 

Description  of  type. — Vomerine  teeth  wanting;  choanae  mod- 
erate, rather  hidden  under  edges  of  jaw;  a  small  bony  ridge 
across  palate  in  front  of  eyes  and  behind  choanse,  somewhat 
angular  medially;  a  small  dermal  ridge,  rather  indistinct  in 
hinder  part  of  palate ;  head  wider  than  long ;  snout  short,  trun- 
cate ;  nostrils  nearer  tip  of  snout  than  eye,  distance  between  them 
much  greater  than  their  distance  from  eye;  eye  rather  small, 
diameter  somewhat  less  than  length  of  snout;  pupil  appears 
round ;  interorbital  width  more  than  one  and  two-thirds  times  eye- 
lid ;  tympanum  wanting,  but  a  slight  depressed  area  in  temporal 
region  evident  in  dried  or  overpreserved  specimens;  a  distinct 
groove  from  tympanic  region  to  arm  with  a  very  indistinct  fold 
above  the  groove;  fingers  unwebbed,  with  well-developed  disks; 
first  finger  very  short,  with  only  small  terminal  disk,  and  only 
reaches  base  of  second;  fourth  longer  than  second,  reaching 
base  of  disk  on  third;  subarticular  tubercles  large;  elbow  with 
a  distinct  dermal  spine;  toes  unwebbed,  with  distinct  terminal 
disks;  first  toe  reaches  subarticular  tubercle  of  second;  third 
much  longer  than  fifth;  heel  with  a  distinct,  sharp,  dermal  spine; 
hind  limb  brought  forward,  the  tibiotarsal  articulation  reaches 
eye;  skin  smooth  both  on  entire  upper  and  on  lower  surface. 
Male  apparently  without  vocal  sac. 

Color  in  life. — Above  dark  brown  to  blackish;  on  sides  of 
head  and  body,  on  posterior  part  of  back,  and  above  limbs  are 
small  lemon  yellow  dots  of  varying  size ;  limbs  very  dimly  marked 
with  irregular  darker  bars ;  dermal  spines  on  limbs  yellow ;  belly 
and  underside  of  limbs  yellow  to  orange  spotted,  and  reticulated 
with  brownish,  forming  rather  rounded  yellow  spots ;  a  distinct 
light  spot  at  base  of  digital  disk  above  and  below;  subarticular 
tubercles  black,  some  with  a  dividing  whitish  line. 
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Measurements  of  Chaperina  beyeri  Taylor, 

mm. 

Length,  snout  to  vent  23 
Width  of  head  7 

Length  of  head  6 

Width  of  body  12 
Length  of  snout  3 

Diameter  of  eye  2.5 

Tibia  12 

Foreleg  13 

Hind  leg  33.5 

Variation. — Specimens  from  Palawan  agree  very  well  in  most 
characteristics;  some  are  darker,  almost  coal-black  with  prac- 
tically no  yellow  or  white  dots  above,  while  others  are  lighter, 
gray-brown,  with  black-brown  bars  on  legs,  and  very  indistinct 
markings  on  back;  males  appear  to  have  more  dusky  markings 
on  throat  than  females.  Mindanao  specimens  have  the  ground 
color  of  throat  dark,  with  roundish  yellow  spots. 

Tadpoles. — A  good  series  of  tadpoles  was  taken,  from  speci- 
mens with  no  legs  to  those  that  had  completed  their  transforma- 
tion. In  the  same  pool  of  water  another  large  tadpole  was 
taken,  but  I  am  unable  to  identify  it.  Description  of  specimen : 
Total  length,  23  millimeters;  body,  9;  tail,  14;  hind  legs,  10, 
Eyes  very  distinct,  lateral,  distance  between  them  more  than 
twice  their  distance  to  end  of  snout;  nostrils  close  together, 
nearer  tip  of  snout  than  eye;  spiracle  on  left  side.  Owing  to 
the  state  of  preservation  I  am  unable  to  determine  the  char- 
acters of  the  teeth  aind  labial  dental  characters.  Color  blackish, 
rather  lighter  below. 

Remarks. — This  species  was  first  discovered  in  June,  1913, 
in  the  low  mountains  along  the  boundary  of  Davao  and  Agusan 
Provinces,  Mindanao,  between  Agusan  and  Simulao  Rivers.  Sev- 
eral adults  were  taken  in  a  small  pot)l  of  water  in  a  hole  in  a 
tree  trunk,  only  about  one-third  meter  above  ground.  In  May, 
1918,  several  specimens  were  taken  in  the  extreme  northern  part 
of  Palawan.  Young  and  adult  specimens  were  found  under  rocks 
along  nearly  dry  stream  beds  in  low  mountains;  later  tadpoles 
were  found  in  a  water-filled  cavity,  nearly  a  meter  from  the 
ground,  close  to  the  base  of  a  large  tree,  not  far  from  the  same 
stream. 

The  adults  are  very  agile  and,  owing  to  their  small  size  attd 
dark  color,  are  seen  only  with  difficulty.  Certainly  common  in 
northern  Palawan,  but  probably  rare  in  Mindanao.  Known  from 
only  these  two  localities  in  the  Philippines. 
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CHAPERINA  VI8AYA  Taylor 
Plate  9,  pig.  3 
Chaperina  visaya  Taylor,  Philip.  Journ.  Sci.  16  (1920)  335. 

Type. — No.  B80,  Bureau  of  Science  collection ;  collected  on 
Biliran  Island,  May,  1914,  by  R.  C.McGregor. 

Description  of  type. — Head  broader  than  long;  tongue  oval, 
not  notched  behind ;  choanae  small,  nearly  hidden  under  edge  of 
jaw;  no  vomerine  teeth  or  palatal  ridge;  two  transverse  dermal 
ridges  in  front  of  oesophagus,  the  anterior  rather  arched;  eye 
large,  its  diameter  equal  to  its  distance  from  tip  of  snout; 
canthus  rostralis  rounded ;  lores  vertical,  not  concave ;  snout 
rounded,  projecting  somewhat ;  nostril  nearer  tip  of  snout  than 
eye ;  interorbital  region  nearly  twice  the  width  of  upper  eyelid ; 
tympanum  not  visible;  a  very  dim  fold  from  eye  to  foreleg; 
skin  above  smooth,  with  two  prominent  tubercles  on  shoulders; 
numerous  other  tubercles  on  posterior  part  of  back,  sides  and 
limbs;  a  skin  fold  from  angle  of  jaw  to  foreleg;  fingers  free, 
with  broad  disks,  second  and  fourth  nearly  same  length;  sub- 
articular  tubercles  dim ;  toes  free,  with  disks  smaller  than  those 
on  fingers ;  a  flat  outer  metatarsal  tubercle,  inner  dim  or  wanting ; 
subarticular  tubercles  dim;  the  tibiotarsal  articulation  fails  to 
reach  eye. 

Color  in  formalin. — Above  variegated  brown  with  a  somewhat 
darker  area  on  head;  a  median  very  narrow  light  line;  two 
rather  large  light  spots  on  either  side  of  middle  of  back  with  an 
H-shaped  mark  extending  above  and  on  either  side  of  anus. 
These  markings,  together  with  the  dorsal  markings,  give  an 
appearance  of  a  caricature  of  a  man's  face;  under  surface  of 
belly  and  limbs  dirty  white ;  chin  darker  than  belly. 

<i   '  Measurements  of  Chaperina  visaya  Taylor. 


Snout  to  vent 

19.5 

Width  of  head 

• 

7 

Len^h    of    head 

6.5 

Diameter  of  eye 

2.8 

Length  of  snout,  from  eye 

3 

Interorbital   distance 

3.5 

Foreleg 

12 

Hind  leg 

28 

Femur 

9 

Tibia 

9 

Longest  toe 

8.8 

Remarks. — The  type  is  the  only  specimen 

known. 

It  is  with 

some  hesitancy  referred  to  the 

genus 

Chaperina  as 

it  differs 

PHRYNIXALUS  18? 

somewhat  from  that  genus  in  the  palatal  characters-  It  is  not 
improbably  a  species  of  Sphenophryne.  No  specimen  of  that 
genus  is  at  hand  for  study. 

Genus  FHRYNIXALTIS  Boettger 

Phrynixalus  Boettger,  Zool.  Anz.  18  (1895)  17;  Stbjneger,  Proc.  U.  S. 
Nat.  Mus.  33   (1908)   573. 

No  vomerine  teeth;  with  or  without  a  doubly  arched  palatal 
ridge ;  a  smooth  dermal  ridge  in  front  of  Eustachian  tubes  and 
another  denticulated  one  behind  them;  tongue  large,  rounded, 
free;  tympanum  present;  fingers  and  toes  free,  with  disks;  no 
subarticular  tubercles ;  no  metatarsal  tubercles ;  pupil  horizontal. 

Remarks.— In  this  genus,  only  Phrynixaliis  annulatics  Stejne- 
ger  is  known  from  the  Philippine  Islands.  This  differs  some- 
what from  the  genotype,  in  that  it  lacks  the  doubly  arched 
palatal  ridge. 

PHRYNIXALUS  ANNULATUS  Stejneger 

Phrynixalus  annulatus  Stejneger,  Proc.  U.  S.  Nat.  Mus.  33   (1908) 
573. 

Description  of  species. — "No  vomerine  teeth;  no  ridge  be- 
tween or  behind  the  choanse  which  are  large,  but  nearly  con- 
cealed by  the  overhanging  lip;  an  indistinct,  smooth  dermal 
ridge  between  the  eustachian  tubes,  and  a  well-marked  den- 
ticulated one  behind  them;  tongue  large,  rounded  behind, 
extensively  free  (about  one-half)  behind  and  on  sides;  snout 
somewhat  acuminate,  projecting;  nostrils  much  nearer  tip  of 
snout  than  eyes ;  distance  from  tip  of  snout  to  eye  greater  than 
diameter  of  latter;  inter  orbital  space  nearly  twice  as  wide  as 
upper  eyelid;  canthus  rostralis  rounded;  lores  concave ;* tjnn- 
panum  rather  distinct,  its  diameter  about  one-half  that  of  the 
eye;  fingers  free,  club-shaped,  first  very  much  shorter  than 
second,  much  less  widened  at  the  tip  than  the  others,  the  tips  of 
which  are  nearly  truncate;  toes  entirely  free,  the  tips  dilated, 
but  not  quite  so  much  as  the  fingers;  no  subarticular  tubercles 
and  no  metatarsal  tubercles;  outer  metatarsals  united;  skin 
smooth  above;  upper  eyelid  granular  with  a  larger  and  more 
prominent  tubercle  near  the  middle  of  the  palpebral  edge ;  under- 
side smooth,  except  belly  which  is  faintly  areolated,  and  the 
preanal  region,  which  is  granular. 

Color  {in  alcohol). — "Dark  brown  above,  with  an  indistinct 
pale  band  between  the  anterior  half  of  the  upper  eyelids  followed 
by  a  dusky  cross-bar ;  on  the  shoulders  a  large,  indistinct,  W- 
shaped,  dusky  mark,  the  outer  arms  of  which  anteriorly  reach  to 
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the  posterior  corner  of  the  eyes ;  an  indistinct,  large,  pale  spot  on 
each  side  of  the  sacrum;  an  oblique,  pale,  dusky-edged  line  from 
eye  to  fore  leg;  underside  paler  brown,  minutely  dotted  with 
whitish;  limbs  like  the  body,  faintly  mottled  with  dusky,  but 
without  distinct  cross  bars ;  fingers  and  toes  with  a  very  distinct 
dusky  ring  behind  the  expanded  tip  or  disk,  followed  by  an 
equally  distinct  ring  of  whitish  color."     (Stejneger,) 

Measurements  of  Phrynixalus  annulatus  Stejneger. 

mm. 

Total  length,  tip  of  snout  to  vent  14.5 

Tip  of  snout  to  tympanum  4.5 

Width  of  head  5.0 

Length   of   foreleg  8.5 

Length  of  hind  leg,  from  vent  to  tip  of  longest  toe  20.0 

Length  of  tibia  6.0 

Remarks, — This  species  was  discovered  in  Davao,  Mindanao, 
in  1904,  by  E.  A.  Mearns.  Two  specimens  were  taken,  one  on 
Mount  Apo,  at  an  elevation  of  about  1,230  meters.  This  species 
differs  from  other  members  of  the  genus  by  the  absence  of  the 
doubly  arched  ridge  across  the  palate,  and  by  the  difference  in 
the  shape  of  the  pupil  of  the  eye. 

BUFONID.E 

No  maxillary  teeth  present;  diapophyses  of  sacral  vertebra 
dilated;  vertebrae  procoelian  and  without  ribs;  the  coccyx  at- 
tached to  two  condyles;  omosternum  generally  absent;  distal 
phalanges  obtuse  or  T-shaped ;  pupil  usually  horizontal. 

The  true  toads  tbelong  to  this  family.  It  is  a  large  family, 
cosmopolitan  in  distribution.  There  are  comparatively  few  gen- 
era in  the  family.  More  than  three-fourths  of  the  known  species 
belong  to  the  genus  Bufo,  Two  genera  are  known  from  the 
Philippines,  Bufo  and  Nectophryne. 

Key  to  the  Philippine  genera  of  the  Bufonidse. 

a}  Fingers   slightly  webbed;   toes   webbed,  the  tips  more  or  less  dilated 
into  disks;  pupil  horizontal;  terminal  phalanges  T-shaped. 

Nectophryne  Buchholz  and  Peters   (p.  138). 

a*.  Fingers  free;  toes  more  or  less  webbed,  with  or  without  disks;  term- 
inal phalanges  simple Bufo  Laurenti    (p.  141). 

Genus  NECTOPHRYNE  Buchholz  and  Peters 

Nectophryne   Buchholz   and    Peters,   Mon.    Berl.    Ak.    (1875)    202; 

BOULENGER,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2    (1882)    279;   Roux, 

Proc.  Zool.  Soc.  London  (1906)   58. 
Pedostibes  Gunther,  Proc.  Zool.  Soc.  London   (1875)  576. 

Toadlike;  pupil  horizontal;  tympanum  distinct,  partly  hidden 
or  absent;  fingers  and  toes  partially  or  wholly  webbed,  tips 
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dilated  into  distinct  disks;  outer  metatarsals  united;  no  omo- 
sternum ;  sternum  cartilaginous ;  diapophyses  of  sacral  vertebra 
dilated;  terminal  phalanges  T-shaped. 

The  distribution  of  this  genus  is  rather  unusual,  as  far  as  it 
is  known.  Species  are  known  from  West  Africa  and  from  East 
Africa ;  six  species  have  been  recorded  from  Borneo,  one  of  which 
occurs  also  in  the  Natuna  Islands  and  Singapore;  one  species 
is  found  in  Malabar;  and  I  have  recently  found  a  species  in 
Mindanao. 

Nectophryne  sundana,  described  by  Peters  from  Borneo,  has 
been  considered  as  a  doubtful  species  by  both  Boulenger  and 
Roux ;  in  his  review  of  the  genus  the  latter  does  not  include  the 
species  but  remarks: 

I  conclude  with  a  synoptic  table  for  the  determination  of  the  known 
species  of  Nectophryne,  %iot  taking  into  consideration  doubtful  species, 
as  e.  g.  Nectophryne  sundana  (Ptrs.)  (Boulenger,  Cat.  Batr.  Sal.  p.  281.). 
I  have  not  been  able  to  examine  the  only  existing  specimen  of  this  species, 
which  is  preserved  in  the  Berlin  Museum  and  comes  from  Borneo. 

It  is  significant,  that  Roux  does  not  notice  the  record  of  this 
species  from  Mindanao,  recorded  by  F.  MuUer  *  and  listed  by 
Boettger.f  It  would  appear  that  this  specimen  has  disappeared 
or,  what  is  still  more  likely,  has  been  referred  to  some  other 
species  or  genus.  At  any  event,  I  shall  not  include  the  species 
on  the  strength  of  the  Miiller  report.  Whether  or  not  the  spec- 
imen that  Miiller  had  before  him  was  of  the  species  here  de- 
scribed is  a  matter  of  conjecture. 

NECTOPHRYNE    LIGHTI    Taylor 

Plate  7,  figs.  3  and  3a 
Nectophryne  lighti  Taylor,  Philip.  Journ.  Sci.  16   (1920)   338. 

Type. — No.  189,  E.  H.  Taylor  collection ;  collected  at  Bunawan, 
Agusan,  Mindanao,  July,  1913,  by  E.  H.  Taylor. 

Description  of  type. — Choanse  moderately  large,  hidden  under 
the  overhanging  jaw;  body  not  especially  slender;  head  slightly 
longer  than  broad;  snout  distinctly  truncate  with  a  groove  be- 
tween the  rather  raised  prominences  in  which  the  nostrils  are 
pierced ;  nostrils  near  extreme  end  of  snout ;  in  profile  the  $nout 
slopes  back  and  down  to  mouth  in  a  rather  concave  line;  eye 
large,  its  length  a  little  greater  than  the  length  of  snout;  tym- 
panum large,  its  greatest  diameter  about  two-thirds  that  of  eye, 
separated  from  eye  by  a  distance  equal  to  about  one-third  its 

*  III.  Nachtr.  Cat.  Herp.  Samml.  Basel^Mus.  (1883)  7, 
t  Ber.  Senck.  Nat.  Ges.   (1886)   125. 
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greatest  length;  interorbital  distance  about  twice  the  width  of 
upper  eyelid,  much  greater  than  the  length  of  snout ;  the  inter- 
orbital area  and  occipital  atea  raised  somewhat;  loreal  region 
vertical,  concave;  skin  above  with  large  tubercles,  which  are 
moderately  smooth,  very  numerous  dorsolaterally  and  along  sides ; 
middle  part  of  back  comparatively  smooth;  a  rather  prominent 
parotoidlike  tubercle  on  each  shoulder ;  tempioral  regions  strongly 
tubercular;  top  of  head,  save  eyelids,  smooth;  chin,  throat,  and 
belly  free  from  granules ;  limbs  very  slender ;  fingers  very  sli|:htly 
dilated  at  tips,  truncate,  webbed,  the  membrane  between  fingers 
reaching  more  than  halfway  on  first  and  second  fingers;  first 
finger  about  half  the  length  of  second ;  toes  about  three-fourths 
webbed,  the  membrane  reaching  tip  of  first  and  second  toes  and 
tip  on  outer  side  of  third. 

Color. — Chestnut  brown  above,  with  occasional  lighter  areas; 
rather  darker  on  sides ;  a  distinct  cream-yellow  spot  begins  below 
anterior  part  of  eye  and  continues  to  below  tympanum;  three 
small  cream  spots  behind  angle  of  mouth;  limbs  lighter,  with 
darker  chestnut  markings;  feet  and  hands  yellowish  brown; 
dusky  yellowish  brown  below,  with  irregular  white  spots,  which 
also  occur  low  on  sides. 

Measurements  of  Nectophryne  lighti  Taylor. 

mm. 

Length,  snout  to  vent  15 

Length   of   head  5.2 

Width  of  head  5 

Len^h  of  snout  1.5 

Foreleg  10.8 

Hind  leg  21 

Tibia  6.5 

Femur  6 

Longest  toe  5 

Remarks, — Only  a  single  specimen  known.  It  is  from  Buna- 
wan,  Agusan,  where  it  was  taken  in  a  forest  among  leaves,  a 
few  hundred  meters  from  water. 

Just  what  relation  this  species  bears  to  the  Borneo  species, 
I  cannot  say.  It  is,  however,  clearly  distinguished  by  the  very 
numerous  large  tubercles  on  its  back  and  sides.  It  agrees  with 
Nectophryne  guentheri  Boulenger  in  having  the  skin  of  the  sides 
attached  to  the  leg,  but  differs  from  the  latter  not  only  in  size 
and  number  of  tubercles,  but  also  in  having  a  broader  interorbital 
distance,  with  apparently  no  metatarsal  tubercles. 

The  species  is  dedicated  to  Prof.  Sol  F.  Light,  of  the  Univer- 
sity of  the  Philippines,  who  has  manifested  much  interest  and 
given  assistance  in  this  work. 
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Genus  BUFO  Laurenti 

Bufo  Laurenti,  Syn.  Rept.  (1768)  25;  Wagler,  Syst.  Amph.  (1836) 

206;  TscHUDi,  Class.  Batr.   (1838)   88;  Dum^ril  and  BiftRON,  Erp. 

Gen.  8  (1841)  662;  GUNTHEai,  Cat.  Batr.  Sal.  Brit.  Mus.  (1858)  55; 

Cope,  Nat.  Hist.  Rev.  (1865)   102;  Boulenger,  Cat.  Batr.  Sal.  Brit. 

Mus.  ed.  2  (1882)  281;  Stejneger,  Bull.  U.  S.  Nat.  Mus.  58  (1907) 

55. 
Hylaplesia  BoiE,  Isis  (1827)  294;  Peters,  Mon.  Berl.  Ak.  (1867)  34. 
Phrynoides  Cope,  Proc.  Acad.  Nat.  Sci.  Philadelphia  (1863^  357. 

*Tupil  horizontal.  Tongue  elliptic  or  pyriform,  entire  and 
free  behind.  Vomerine  teeth  none.  Tympanum  distinct  or  hid- 
den, seldom  absent.  Fingers  free ;  toes  more  or  less  webbed, 
the  tips  simple  or  dilated  into  small  disks.  Outer  metatarsals 
united.  Omosternum  generally  missing;  if  present,  cartilagi- 
nous; sternum  a  cartilaginous  plate;  sometimes  more  or  less 
ossified  along  the  median  line.  Diapophyses  of  sacral  vertebra 
more  or  less  dilated.  Terminal  phalanges  obtuse  or  triangular.'* 
(Boulenger.) 

Key  to  the  Philippine  species  of  Bufo  Laurenti, 

a\  Crown  without  bony  ridges;  toes  with  well-developed  disks. 
6\  First  finger  shorter  than  second;  toes  half  webbed;   no  metatarsal 
tubercles;   two   small  parotoids   on  each  side. 

B.  brevipes   (Peters)    (p.  141). 
6*.  First  finger  much  shorter  than  second,  not  any  or  but  slight  disks; 
toes  webbed  to  the  tips;   no  parotoids. 

B.  muelleri  Boulenger  (p.  142). 
a^  Crown  with  bony  ridges. 

6\  Cranial  ridges  distinct,  curving  behind  eye  to  tympanum;  no  parietal 

ridges B.  melanostictus  Schneider   (p.  143). 

5'.  Cranial  ridges  usually  confluent  with  parietal  ridges. 

B.  philippinicus  Boulenger   (p.  145). 

BUFO  BREVIPES  (Peters) 

Hylaplesia  brevipes  Peters,  Mon.  Berl.  Ak.  (1867)  34. 

Bufo  brevipes  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882)  287; 

BoETTGER,  Ber.  Senck.  Nat.  Ges.  (1886)  125;  Casto  de  Elera,  Cat. 

Fauna  Filipinas  1    (1895)   452. 

Description  of  species. — Habit  rather  slender ;  crown  without 
bony  ridges ;  snout  obliquely  truncate  with  angular  canthus  ros- 
tralis;  loreal  region  vertical;  interorbital  space  broader  than 
upper  eyelid ;  tympanum  rather  distinct ;  sides  of  body  thickly 
ornamented  with  tubercles;  two  small  parotoid  glands  on  each 
side,  one  on  neck,  the  other  near  shoulder;  foreleg  reaches  pos- 
terior end  of  body;  first  finger  very  short,  projecting  like  a  small 
tubercle;  tips  of  fingers  dilated  into  well-developed  disks;  third 
finger  2  millimeters  in  length ;  palm  of  hand  smooth ;  first  three 
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toes  scarcely  extend  beyond  the  swollen  interdigital  skin;  first 
and  last  toes  as  long  as  corresponding  fingers;  toes  with  disks 
similar  to  those  on  fingers ;  sole  of  foot  smooth,  with  no  metatar- 
sal tubercles  present;  hind  limb  brought  forward  reaches  to 
center  of  eye.     (After  Peters.) 

Color* — Presumably  blackish  brown  above,  with  white  spots, 
beneath  marbled  brown. 


Measurements  of  Bufo  brevipes  (Peters). 


mm. 


Length,  snout  to  vent  18 

Foreleg  13 

Hind  leg  23 

Femur  7 

Tibia  7 

Tarsus  4 

Entire  foot  10 

Remarks. — The  types  are  from  Zamboanga,  Minadanao,  and 
were  collected  by  Semper.  Only  the  two  type  specimens  appear 
to  have  been  found. 

BUFO  MUELLERI    Boulenger 
Bufo  muelleri  Boulenger,  Ann.  &  Mag.  Nat.  Hist.  V  20   (1887)   52. 

Description  of  species. — "Closely  allied  to  B.  pulcher  Boulen- 
ger. Crown  without  bony  ridges;  snout  short,  obliquely 
truncate,  with  perpendicular  lores;  interorbital  space  broader 
than  the  upper  eyelid ;  tympanum  very  indistinct,  fingers  rather 
long,  somewhat  widening  and  truncate  at  the  end,  first  much 
shorter  than  second;  toes  rather  short,  webbed  to  the 
tips,  which  are  slightly  swollen;  metatarsal  tubercles,  two,  flat 
and  very  indistinct;  the  membrane. bordering  the  inner  toe  ex- 
tends as  a  fine  fold  along  the  tarsus.  The  tibio-tarsal  articula- 
tion reaches  the  anterior  border  of  the  orbit.  Skin*  nearly 
smooth  above,  granular  inferiorly;  no  parotoids.  Black  above 
with  lighter  wavy  lines  or  marblings,  and  with  round  white 
dots  on  the  sides  and  limbs;  throat  and  belly  marbled  with 
brown.    Male  with  a  subgular  vocal  sac. 

"From  snout  to  vent  30  millim."     (Boulenger.) 
Remarks. — The  type,  a  male  specimen  from  Mindanao,  is  in 
the  British  Museum  of  Natural  History.     No  other  specimen  is 
known. 

*  Said  to  agree  with  Bufo  borbonicus  Boie. 
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BUFO  MELANOSTICTUS  Schneider 

Bufo  melanostictua  Schneider,  Hist.  Amph.  1    (1799)   216;  Graven- 

HORST,  Delic.  Mus.  Vratislav.   (1829)   57;  Cantor,  Cat.  Mai.  Kept. 

(1847)  142;  GiRARD,  U.  S.  Expl.  Exp.,  Herp.  (1858)  92,  pi.  5,  figs. 

10-14;  GiJNTHER,  Kept.  Brit.  India  (1864)  422;  Steindachner,  No- 

vara  Exped.,  Zool.  1,  Amph.  (1869)  42;  Stoliczka,  Proc.  As.  Soc. 

Bengal   (1870)    155;   BouLENGER,  Cat.  Batr.   Sal.  Brit.  Mus.  ed.  2 

(1882)  306;  Fauna  Brit.  India,  Kept.  (1890)  505;  Boettger,  Oflfenb. 

Ver.  Naturk.  (1885)   131;  Flower,  Proc.  Zool.  Soc.  London  (1896) 

911,  pi.  44,  fig.  3;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  125;  Casto 

DE  Elera,  Cat.  Fauna  Filipinas  1    (1896)  452;  Stejneger,  Bull.  U. 

S.  Nat.  Mus.  58   (1907)   73,  figs.  58-61. 
Bufo  scaber  Daudin,  Hist.  Nat.  Rain.  (1803)  94,  pi.  34,  fig.  1;  Rept. 

8:   194;   Tschudi,,  Class.  Batr.    (1838)    88;   Dum^ril  and  Bibron, 

Erp.  Gen.  8   (1841)  699;  Schlegel,  Abbild.  Amphib.  (1837)  64,  pi. 

20,  fig.  2;  VAN  Kampen,  Zool.  Ergeb.  Max  Weber's  Reise  4  (1907) 

2,  416. 
Bufo  bengalensis  Daudin,  Hist.  Nat.  Rain.   (1803)   96,  pi.  35,  fig.  1; 

Lesson  in  Belang.  Voy.  Ind.  Or.,  Rept.,  334. 
Bufo  isos  Lesson  in  Belang.  Voy.  Ind.  Or.,  Rept.,  333;  Dum^ril  and 

BlBRON,  Erp.  Gen.  8  (1841)  702. 
Bufo  gyninauchen  Bleeker,  Nat.  Tijdschrift  Nederl.  Ind.  16   (1858) 

46. 
Phrynoides  melanostictua   Cope,   Proc.   Acad.   Nat.   Sci.   Philadelphia 

(1863)  357, 
Bufo  spinipes  Steindachnehi,  Novara  Exped.,  Zool.  1,  Amph.  (1869) 

42. 
Bufo  meranostictus  Stejneger,  Journ.  Sci.  Coll.  Tokyo  12  (1898)  216 

(typ.  err.). 

Description  of  species, — "Head  with  strongly  developed  bony 
crests,  involving  the  upper  lip,  a  rostral  ridge  on  end  of  snout 
from  lip  to  between  nostrils,  there  bifurcating  and  continuing 
on  canthus  rostralis,  along  supraorbital  border  to  above  the 
tympanum,  forming  there  a  knob-like  prominence  and  sending 
a  branch  downward  along  the  anterior  border  of  the  tympanum ; 
a  slight  parietal  spur  indicated,  also  a  short  anteorbital  spur 
or  crest;  nostrils  nearer  the  tip  of  the  snout  than  the  eye; 
interorbital  space  deeply  concave,  much  wider  than  upper  eye- 
lid, which  is  strongly  tubercular  and  with  thickened  glandular 
edges ;  tympanum  vertical,  oval  or  almost  pear-shaped,  separated 
from  the  orbit  by  a  very  narrow  space,  its  longest  diameter 
about  three-fourths  the  diameter  of  the  eye;  parotoids  large, 
swollen,  kidney-shaped ;  first  finger  reaches  considerably  beyond 
second  which  does  not  quite  reach  as  far  as  fourth ;  an  elongate 
inner  and  a  much  larger  outer  palmar  tubercle;  subarticular 
tubercles   single,   prominent;   palm,    underside,    and   edges    of 
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fingers  with  numerous  pointed  tubercles  which,  like  all  the 
other  digital  tubercles  and  the  horny  tip  of  the  fingers,  are 
blackish  brown;  heels  just  meeting  when  hind  legs  are  placed 
at  right  angles  to  axis  of  body;  metatarsal  tubercles  reaching 
posterior  corner  of  eye  when  hind  legs  are  placed  forward  along 
the  sides  of  the  body ;  toes  less  than  one-half  webbed,  the  webs 
being  greatly  excised  and  their  edges  sharply  denticulate ;  inner 
metatarsal  tubercle  prominent,  oval,  shorter  than  first  toe,  outer 
one  large,  rounded,  less  prominent ;  the  single  subarticular  tuber- 


FlG.  ».     Buio   melanostictus   Schneider;    after   Steineger ;    a,   top    of   head;    b,    side   of   kead ; 

c,  hand ;  d,  foot. 

cles,  plantar  tubercular  asperities,  and  tip  of  toes  like  those  on 
the  fore  foot;  skin  strongly  tubercular,  the  tubercles  on  the  back 
larger,  more  distant,  glandular,  rounded,  those  on  sides  and 
limbs  more  prominent,  almost  conical,  all  with  a  horny  dark- 
brown  tip,  which  on  sides  and  limbs  becomes  spinous. 

Color  (in  alcohol) . — "Clay-colored  above,  more  pure  pale  ocher- 
yellow  underneath,  all  the  crests  and  nearly  all  the  tips  of  the 
tubercles  dark  brown,  as  are  also  the  elevated  fine  vermiculations 
on  the  surface  of  the  parotoids ;  indistinct  dusky  spots  and  coarse 
vermiculations  on  limbs,  sides,  throat,  and  breast/'  (Stej- 
neger.) 
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Measurements  of  Bufo  melanosticttis  Schneider. 

Tip  of  snout  to  vent  84 

Tip  of  snout  to  anterior  border  of  tympanum  20 

Nostril  to  tympanum  16 
Intemasal  width  5 

Interorbital  width  *  8.6 

Longest  diameter  of  tympanum  5.5 

Width  of  head  81 

Foreleg  50 

Hind  leg,  from  vent  to  tip  of  longest  toe  99 

Tibia  26  . 

Hind  foot,  from  base  of  inner  metatarsal  tubercle  to  tip 

of  longest  toe  30 

Length  of  parotoid  20 
Width  of  parotoid  8 

Remarks. — This  species  is  included  on  the  strength  of  Boulen- 
ger's  record  of  a  female  specimen  from  "Philippine  Islands."  * 
The  fact  that  no  further  specimen  has  been  taken  in  the  Phil- 
ippines leads  me  to  believe  that  it  must  be  extremely  rare  here 
or  that  the  record  is  in  error. 

BUFO  PHILIPPINICUS  Bouienger 
Plate  9,  fig.  5 

Bufo  philippinicus  BouLENGER,  Ann.  &  Mag.  Nat.  Hist.  V    19  (1887) 

348,  pi.  10,  fig.  5;  VI  14   (1894)  88. 
Bufo  diver  gens  Mocquard,  Nouv.  Arch,  du  Mus.  Ill  2  (1890)  158. 

Description  of  species. —  (From  No.  R1760,  Bureau  of  Science 
collection;  collected  at  Taytay,  Palawan,  P.  I.,  April,  1913,  by 
L.  E.  Griffin.)  Choanae  longer  than  wide,  well  in  view;  no 
vomerine  teeth ;  palate  with  a  transverse  denticulated  bony  ridge, 
more  or  less  interrupted  medially ;  head  angular,  distinctly  wider 
than  long;  canthus  rostralis  with  low  bony  crests,  which  con- 
tinue back  between  the  eyes  to  occipital  region,  where  they  join 
the  occipital  ridges,  become  confluent  with  them,  and  make  an 
angular  turn  inward;  a  branch  is  given  off  immediately  behind 
eye  which  curves  around,  ending  at  the  anterior  outer  edge  of 
parotoid ;  posterior  part  of  bony  crests  higher  and  thicker  than 
anterior  part;  distance  between  crests  greatest  just  posterior  to 
eye;  eye  large,  its  length  equal  to  length  of  snout;  eyelid  pro- 
jecting strongly,  its  width  about  equal  to  interorbital  space  be- 
tween the  bony  crests;  nostril  much  nearer  tip  of  snout  than 
eye ;  canthus  rostralis  angular,  sloping  very  gently ;  loreal  region 
not  or  but  slightly  concave;  tympanum  oval,  its  outline  very 

♦  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882)   307. 

174844 10 
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distinct  except  on  upper  border,  its  diameter  about  two-thirds 
eye;  distance  between  tympanum  and  eye  equal  to  about  half 
the  greatest  diameter  of  latter;  parotoids  large,  very  distinct, 
slightly  oblique,  one  and  two-thirds  times  as  long  as  broad ;  tem- 
poral area  behind  crests  depressed;  eyelids  strongly  tubercular; 
a  prominent  tubercle  on  both  anterior  and  posterior  corners  of 
eyelid ;  entire  upper  surface  with  spiny  tubercles  of  unequal  size, 
the  largest  ones  in  the  median  dorsal  region ;  large  spiny  tuber- 
cles behind  angle  of  jaws  to  above  arm ;  a  distinct  single  tubercle 
between  parotoid  and  end  of  occipital  crests ;  entire  upper  surface 
of  limbs,  as  well  as  soles  of  feet,  with  spiny  tubercles;  belly, 
throat,  and  underside  of  limbs  with  rather  uniform  small  gran- 
ules; fingers  without  web;  first  finger  thick,  extending  farther 
than  second  or  fourth ;  a  large,  keeled,  oval  tubercle  on  palm  as 
long  as  second  finger;  a  smaller  conical  tubercle  on  outer  base 
of  first  finger ;  subarticular  tubercles  not  very  distinctly  differen- 
tiated from  other  granules;  toes  about  one-third  webbed,  third 
toe  distinctly  longer  than  fifth ;  a  strong  inner  metatarsal  tubercle 
as  long  as  first  toe ;  strong  flat  oval  outer  tubercle ;  subarticular 
tubercles  not  well  differentiated  from  other  granules ;  tibiotarsal 
articulation  reaches  a  little  beyond  posterior  part  of  parotoid. 
Color  in  alcohol. — Above  uniform  brownish,  no  markings  being 
visible ;  sides  dark  brown  to  black ;  head  lighter  variegated  brown ; 
parotoids  lighter  brown  than  back;  limbs  with  very  indistinct 
darker  and  lighter  marks;  below  dirty  yellowish  brown,  with 
spots  and  mottlings  of  brownish. 

Measurements  of  Bufo  philippinicus  Boulenger. 

mm. 

Length,  snout  to  vent  76 

Length  of  head  21 

Width  of  head  26 
Diameter  of  eye  8.5 

Diameter  of  tympanum  6.1 

Length  of  snout  9 

Depth  of  head,  in  front  of  eye  9 

Depth  of  head,  at  tympanum  11.5 

Length  of  parbtoid  13 

Width  of  parotoid  7 

Foreleg  43 

Longest  finger  15 

Hind  leg  80 

Femur  26 

Tibia  25 

Foot  35.5 

Longest  toe  22 
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Variation. — There  are  three  adult  specimens  of  this  species 
in  the  Bureau  of  Science  collection,  two  of  which  were  taken 
from  the  stomachs  of  Boipa  dendrovhila  Boie,  a  snake  from 
Palawan. 

In  one  of  the  specimens  the  occipital  ridges  are  higher  and 
blunter  than  in  the  one  described.  In  a  Balabac  specimen,  which 
is  about  half  grown,  the  low  ridge  following  the  canthus  ros- 
tralis  and  that  between  the  eyes  form  a  distinct  angle  at  the 
anterior  corner  of  the  eye  and  then  a  second  angle  is  formed 
at  the  union  of  the  occipital  ridge  with  the  interorbital  ridge; 
the  connection  between  the  supratympanic  ridge  and  the  occip- 
ital ridge  behind  the  eye  is  very  indistinct;  the  parotoid  gland 
is  as  long  as  its  distance  to  the  anterior  corner  of  the  eye.  The 
specimen  is  a  male,  showing  the  internal  openings  to  the  vocal 
sacs.  There  is  a  rather  distinct  skin  fold  from  the  parotoid  back 
toward  the  groin,  surmounted  by  rather  large  tubercles,  which 
is  only  dimly  evident  in  the  specimen  described,  where  the 
markings  are  indistinct,  and  the  limbs  dimly  barred. 

A  young  specimen  from  northern  Palawan  (42  millimeters) 
has  distinct  markings,  but  the  cranial  ridges  are  dim  or  wanting. 
As  shown  by  my  specimens,  the  cranial  ridges  are  variable  in 
arrangement  and  distinctness  and  the  relative  length  of  limb 
and  body  varies. 

Specimens  collected  by  myself  were  found  along  streams  in 
the  low  mountains  of  northern  Palawan  and  Busuanga,  during 
rain  storms.  The  type  was  collected  at  Puerto  Princesa  in 
Palawan  by  A.  Everett. 

PELOBATID^ 

Upper  jaw  toothed;  vomerine  teeth  frequently  present ;  diapo- 
physes  of  sacral  vertebra  strongly  dilated;  terminal  phalanges 
simple;  vertebrae  procoelous  or  opisthocoelous ;  pupil  vertical. 

The  family  is  widely  distributed,  but  has  comparatively  few 
species.  It  is  found  in  Europe,  India,  Malaysia,  and  central 
North  America.  Only  one  genus,  Megalophrys,  has  been  recog- 
nized in  the  Philippine  fauna. 

Genus  MEGALOPHRYS  Kuhl 

Megalophrys  KuHL,  Bull.  Sc.  Nat.  2  (1824)  83;  Wagler,  Syst.  Amph. 
(1830)  204;  TSCHUDI,  Class.  Batr.  (1838)  82;  Dumerh.  and  Bibron, 
Erp.  Gen.  8  (1841)  456;  Gunther,  Cat.  Batr.  Sal.  Brit.  Mus.  (1858) 
36;  Cope,  Nat.  Hist.  Rev.  (1865)  107;  Journ.  Acad.  Nat.  Sci. 
Philadelphia  II  6  (1866)  80;  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus. 
ed.  2   (1882)  442. 
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Ceratophryne  GUNTHER,  Cat.  Batr.  Sal.  Brit.  Mus.   (1858)   136. 
Leptobrachium  Tschudi,  Class.  Batr.  (1838)  81;  Gunther,  Cat.  Batr. 

Sal.  Brit.  Mus.  (1858)  36;  Cope,  Nat.  Hist.  Rev.  (1865)  107;  Journ. 

Acad.  Nat.  Sci.  Philadelphia  II  6  (1866)  80;  Boulenger,  Cat.  Batr. 

Sal.  Brit.  Mus.  ed.  2  (1882)   440;  Fauna  Brit.  India,  Kept.   (1890) 

510. 
Xenophrys  Gunther,  Rept.  Brit.  India  (1864)  414;  Cope,  Nat.  Hist. 

Rev.   (1865)   107;  Journ.  Acad.  Nat.  Sci.  Philadelphia  II  6    (1866) 

80;  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2   (1882)  441. 

"Pupil  erect.  Tongue  circular  or  pyriform,  entire  or  nicked 
and  free  behind.  Vomerine  teeth  in  two  small  groups,  if  present. 
Tympanum  distinct  or  hidden  under  the  skin.  Fingers  free,  toes 
free  or  shortly  webbed ;  outer  metatarsals  united.  Sternum  with 
a  bony  style.  Coccyx,  if  distinct  from  the  sacral  vertebra,  with 
simple  articulation."     {Boulenger,) 

Key  to  the  Philippine  species  of  Megalophrys  Kuhl, 

a*.  Eyelid  with  dermal  spine. 

6*.  Males  with  an  internal  vocal  sac;  without  vomerine  teeth. 

M.  stejnegeri  Taylor   (p.  148). 
6'.  Males  with  vocal  sac;  vomerine  teeth  present. 

M.  ligayse  Taylor    (p.  151). 
6*.  Males  without  vocal  sac;  vomerine  teeth  present. 

M.  montana    (Kuhl)*    (p.  153). 
a*.  Eyelid  without  dermal  spine;  no  vomerine  teeth;  males  with  vocal  sac. 

M.  hasselti   (Tschudi)    (p.  155). 

The  genus  has  been  admirably  reviewed  by  Boulenger  ;t  he 
has  included  figures  of  six  species.  The  species  of  the  genus 
are  confined  to  southeastern  Asia,  the  Malayan  Archipelago,  and 
the  Philippines.  Whether  three  or  four  species  should  be  in- 
cluded in  the  Philippine  fauna  is  still  a  question.  Before  this  can 
be  considered  settled,  a  reexamination  of  Philippine  specimens 
in  European  museums  referred  to  M,  montana  will  be  necessary. 
I  include  that  species  as  doubtfully  belonging  to  our  fauna. 

MEGALOPHRYS  STEJNEGERI  Taylor 
Plate  10,  pigs.  1  and  la 
Megalophrys  stejnegeri  Taylor,  Philip.  Journ.  Sci.  16   (1920)   347. 

Type.— No.  F315,  E.  H.  Taylor  collection;  collected  at  Buna- 
wan,  Agusan,  Mindanao,  August  10,  1912,  by  E.  H.  Taylor. 

Description  of  type. — Vomerine  teeth  wanting;  choanse  large, 
concealed  by  the  overhanging  jaw,  bounded  behind  by  the  bony 
palatal  ridge,  the  distance  between  them  less  than  the  distance 
between  nostrils;  tongue  entire  without  evidence  of  a  nick; 
(males  with  vocal  sac) ;  head  very  large,  about  one  and  one-half 

*  Doubtfully  of  Philippine  occurrence. 
tProc.   Zool.  Soc.  London    1    (1908)    410. 
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times  as  long  as  broad;  eyes  large,  prominent,  their  diameter 
distinctly  longer  than  the  length  of  snout;  distance  between 
nostrils  greater  than  their  distance  from  eyes ;  canthus  rostralis 
distinct,  angular;  loreal  region  vertical,  somewhat  concave; 
snout  small,  truncate,  projecting  over  lower  jaw  with  a 
small  tubercular  tip;  nostril  much  nearer  tip  of  snout  than  eye; 
tympanum  irregularly  oval,  rather  indistinct,  separated  from 
eye  by  a  distance  equal  to  much  more  than  greatest  diameter  of 
tympanum;  jaw  semicircular  in  outline,  almost  hidden  when 
viewed  from  above;  a  bonelike  ridge  from  eye  to  above  tympa- 
num ;  interorbital  space  little  more  than  one  and  one-half  times 
the  width  of  upper  eyelid  (exclusive  of  horn),  its  greatest  diam- 
eter from  one-half  to  two-thirds  that  of  eye;  skin  of  body 
rather  smooth  with  folds  and  occasional,  irregular  tubercles; 
skin  of  occiput  rather  involved  in  the  cranial  ossification ;  a  dis- 
tinct dermal  spine,  or  horn,  points  outward  from  the  middle  of 
outer  edge  of  upper  eyelid,  its  length  a  little  more  than  half  the 
width  of  eyelid;  upper  eyelid  granular;  a  skin  fold  follows  the 
bony  ridge  above  tympanum,  and  continues  back  and  down 
to  near  arm ;  a  small  dermal  spine  at  angle  of  jaw ;  an  enlarged, 
more  or  less  distinct,  short  glandular  fold  above  insertion  of 
arm;  a  distinct  transverse  fold  behind  head;  two  dorsolateral 
skin  folds  reaching  a  little  more  than  two-thirds  the  distance  to 
end  of  body,  and  beginning  behind  the  skin  fold  that  delineates 
the  head;  breast  with  two  mammalike  rounded  tubercles,  one 
on  either  side;  skin  on  chin  smooth;  belly  with  scattered  blunt 
tubercles;  hind  limbs  with  dim,  narrow,  transverse  granular 
folds ;  no  tarsal  fold ;  fingers  very  slightly  swollen  at  tips ;  first 
finger  slightly  shorter  than  second ;  second  and  fourth  of  nearly 
equal  length;  subarticular  tubercles  very  indistinct,  forming 
more  or  less  continuous  longitudinal  ridges;  a  dim  tubercle  at 
base  of  first  finger ;  toes  slightly  dilated  at  tip,  with  a  mere  rudi- 
ment of  web  at  base;  subarticular  tubercles  wanting  or  indis- 
tinct; a  large,  flat,  prominent  inner  metatarsal  tubercle;  no 
outer  tubercle;  tibiotarsal  articulation  reaches  halfway  between 
eye  and  tympanum. 

Color  in  life, — Above  olive  brown,  anterior  part  of  head 
slightly  lighter  than  back;  a  dim,  angular,  lighter  stripe  across 
head ;  indistinct  mottling  on  head  and  back ;  sides  with  occasion- 
al tubercles,  usually  of  darker  color,  but  yellow  tipped ;  a  canthal 
black  streak;  upper  lip  mottled  brown,  a  brownish  area  below 
eye  involving  a  distinct  black  spot  behind  eye;  arm  strongly 
barred  with  dark  brown ;  fingers  also  barred ;  hind  leg  and  foot 
barred  brown;  chin  dusky  brown  spotted  with  darker,  and  with 
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two  dim,  longitudinal,  lighter  yellowish  lines;  two  yellow  spots 
on  breast ;  belly  yellowish  with  brown  mottlings. 

Measurements  of  Megalophrys  stejnegeri  Taylor. 

mm. 

Length,  snout  to  vent  64 

Length  of  head,  from  jaw  21 

Width  of  head  30 
Eye  to  tip  of  snout  8 

Diameter  of  eye  9 

Diameter  of  tympanum  4.5 

Interorbital  distance  9.2 

Foreleg  39 

Longest  finger  15.5 

Hind  leg  86.5 

Femur  27 

Tibia  23.5 

Foot  37 

Longest  finger  22 

Variation, — This  species,  like  Megalophrys  montana,  is  varia- 
ble in  many  characters.  In  Mindanao  specimens  the  fingers 
vary  in  length.  Sometimes  the  first,  second,  and  fourth  fingers 
are  equal,  and  sometimes  they  vary  progressively  in  length,  but 
in  none  of  the  specimens  is  the  difference  great ;  the  nostrils  are 
much  nearer  tip  of  snout  than  eye ;  the  tympanum  is  not  clearly 
outlined,  and  is  frequently  somewhat  triangular  in  shape,  with 
or  without  a  narrow,  fairly  distinct  ridge  bounding  it  in  front ; 
the  vomerine  teeth  are  constantly  absent  in  the  series  at  hand; 
a  semicircular  skin  fold  is  frequently  present  in  the  middle  of 
the  back,  arched  forward;  in  some  specimens  the  tongue  has  a 
small  nick  behind;  the  males  have  vocal  sacs.  The  markings 
vary,  chiefly  in  intensity;  the  black  mark  behind  and  somewhat 
below  eye  is  invariably  present.  In  younger  specimens  there  are 
two  rather  distinctly  defined  cranial  ridges  running  back  from  a 
point  where  the  anterior  part  of  eye  meets  the  canthus.  These 
are  not  visible  in  the  type,  which  is  probably  a  full-grown  female. 
The  yellow  tubercles  on  the  posterior  side  of  femur  are  distinct 
in  some  specimens  and  dim  in  others. 

Remarks, — Megalophrys  stejnegeri  is  clearly  differentiated 
from  M.  Montana  (Kuhl),  to  which  it  is  closely  related,  by  the 
presence  of  vocal  sacs  in  the  male.  The  slits  are  large  and  dis- 
tinctly visible  on  either  side  of  the  posterior  part  of  tongue  near 
angle  of  jaws.  The  male  has  a  loud  "croak"  which,  during 
the  breeding  season,  can  be  heard  for  a  considerable  distance. 
Nearly  all  the  specimens  were  discovered  by  hearing  the  "croak.*' 
During  a  rain  they  usually  come  out  of  their  hiding  places. 
All   the   specimens   captured   were   taken    in    low   mountains 
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or  hills,  at  elevations  not  exceeding  300  meters.  The  tadpoles 
were  taken  in  small  mountain  streams,  but  the  specimens  pre- 
served were  lost.  I  suspect  that  many  of  the  Philippine  spec- 
imens that  have  been  reported  as  Megalophrys  montana  were 
really  M.  stejnegeri.  Boulenger  has  reported  M.  montana  from 
Dinagat*  and  Samar;t  F.  Muller$  and  I.  G.  Fischer  §  both 
report  it  from  Mindanao. 

If  the  specimens  taken  were  young,  or  females,  the  vocal  sacs 
may  have  been  overlooked.  It  is  possible,  of  course,  that  two 
species  occur  in  one  locality.  In  view  of  this  possibility  I  include 
Boulenger's  description  of  Megalophrys  montana  (Kuhl). 

MEGALOPHRYS  LIGAY/E  Taylor 
Plate  10,  figs.  2  and  2a 
Megalophrys  ligayas  Taylor,  Philip.  Journ.  Sci.  16  (1920)  350. 

Type — No.  F325,  E.  H.  Taylor  collection;  collected  in  north- 
ern Palawan,  May,  1918,  by  Victor  Lednicky. 

Description  of  type. — Vomerine  teeth  in  two  strong  rounded 
groups  lying  between  the  posterior  part  of  choanae,  separated 
from  each  other  by  a  distance  equal  to  one  and  one-half  times  the 
length  of  a  single  group;  separated  f rom  choanse  by  a  distance 
about  half  the  length  of  a  single  group ;  choanse  not  concealed  by 
overhanging  jaw;  the  distance  between  the  Eustachian  tubes 
distinctly  greater  than  their  distance  from  choanae;  distance 
between  choanse  a  little  less  than  distance  between  nostrils ;  males 
with  vocal  sacs,  the  openings  rather  elongate  slits ;  openings  dis- 
tinct, about  halfway  from  posterior  part  of  tongue  and  angle  of 
mouth ;  tongue  rounded,  with  a  distinct  nick  behind ;  head  much 
broader  than  long;  snout  rather  distinctly  pointed  in  front; 
eye  large,  its  diameter  distinctly  less  than  length  of  snout ;  nos- 
tril halfway  between  eye  and  tip  of  snout,  or  slightly  nearer 
tip ;  tympanum  moderately  distinct,  its  greatest  length  about 
two-thirds  of  diameter  of  eye ;  separated  from  eye  by  a  distance 
nearly  one  and  a  half  times  its  greatest  length ;  width  of  eyelid 
(exclusive  of  spine)  contained  one  and  one-half  times  in  inter- 
orbital  distance ;  skin  with  minute  spicules,  with  larger  tubercles 
on  back,  sides,  and  limbs ;  belly  smooth ;  a  short  dermal  spine 
on  edge  of  upper  eyelid ;  a  distinct  fold  from  eye  to  above  arm ; 
two  slightly  diverging  dorsolateral  folds  beginning  in  the  oc- 
cipital region  and  continuing  half  the  length  of  body;  a  rather 

♦  Cat.  Batr.  Sal.  Brit.  Mus.  ed  2  (1882)  442. 

f  Proc.  Zool.  Soc.  London  1    (1908)  413. 

illl.  Nacht.  Cat.  Herp.  Samml.  Basel  Mus.   (1883)   11. 

§  Jahrb.  wiss.  Anst.  Hamburg  2  (1885)  80. 
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short  dermal  spine  at  angle  of  mouth;  prominent  glandular 
tubercle  above  insertion  of  arm,  on  each  shoulder,  and  in  middle 
of  back;  several  scattered  tubercles  on  back  and  on  upper  side 
of  thigh;  two  prominent  glandular  mammalike  tubercles  on 
breast ;  skin  on  head  involved  in  cranial  ossification ;  first  finger 
about  as  long  as  second,  both  extending  farther  than  fourth, 
tips  swollen  slightly  into  blunt  disks  without  grooves ;  subarticu- 
lar  tubercles  not  distinct;  a  rather  large  swelling  at  base  of  first 
finger;  toes  apparently  entirely  free;  third  distinctly  longer 
than  fifth ;  a  large  inner  metatarsal  tubercle  as  long  as  first 
toe;  no  tarsal  fold;  hind  leg  brought  forward,  the  tibiotarsal 
articulation  reaches  anterior  edge  of  tympanum. 

Color  in  life. — Above  olive  gray ;  a  backward  curved  line  across 
head  limits  the  dark  occipital  area,  which  continues  backward 
between  the  dorsolateral  folds  to  end  of  body;  a  narrow  black 
line  follows  the  outer  side  of  the  dorsolateral  folds  some  dis- 
tance; most  of  the  tubercles  on  back  dense  black;  numerous 
dark  flecks  scattered  through  the  ground  color;  an  elongate 
black  spot  above  insertion  of  arms;  outer  edge  of  upper  eyelid 
and  spine  black;  a  black  loreal  stripe  and  a  narrow,  black,  yellow- 
edged  line  below  eye,  ending  in  a  black  spot  behind  eye ;  tip  of 
snout  dark ;  upper  lip  with  elongate,  yellow-edged  spots  confluent 
with  those  on  lower  jaw;  limbs  with  very  dim  bars  above;  below, 
throat  brownish  with  islandlike,  yellow-edged  spots;  belly  and 
underside  of  hind  limbs  yellow,  with  brownish  spots;  distinct 
black  spots  on  underside  of  fore  limbs ;  breast  tubercles  yellow, 
as  are  also  the  tips  of  the  dermal  spines  on  eye  and  angle  of  jaw; 
heel  and  foot  with  black  spots. 

Measurements  of  Megalophrys  ligayse  Taylor. 

mm. 

Length,  snout  to  vent  60 

Length  of  head,  to  angle  of  jaw  23 

Width  of  head,  at  tympanum  29 

Diameter  of  eye  7.1 

Diameter  of  tympanum  4.8 

Eye  to  nostril  4.1 

Length  of  snout  9 

Tympanum  from  eye  7 

Interorbital  distance  9 

Eyelid  B 

Foreleg  37 

Longest  finger  15 

•      Hind  leg  74 

Femur  25 

Tibia  18 

Foot  (entire)  31 

Longest  toe  20 
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Variation. — This  specimen  was  collected  in  Palawan  by  Victor 
E.  Lednicky.  It  differs  but  little  from  several  younger  specimens 
collected  by  myself  in  Palawan,  now  a  part  of  the  Bureau  of 
Science  collection.  A  young  specimen,  which  still  has  a  bud 
of  a  tail,  measures  only  13  millimeters  in  length  from  snout  to 
vent;  the  hind  legs  measure  15  millimeters.  It  is  dark  above, 
throat  and  chest  entirely  black,  hind  legs  whitish;  tubercles  on 
posterior  part  of  back  arranged  in  a  broad  V-shaped  series, 
only  dimly  noticeable  in  the  type.  The  vomerine  teeth  are  visible 
in  all  save  the  very  young  specimens. 

Remarks. — This  species,  like  Megalophrys  stejnegeri,  differs 
from  M.  montana  in  that  it  has  vocal  sacs.  From  ilf.  stejnegeri 
it  differs  in  that  it  has  vomerine  teeth,  unconcealed  choanse,  a 
longer  and  more-pointed  snout,  smaller  eyes,  a  larger  and  more- 
distinct  tympanum,  a  flatter  head,  and  a  shorter  spine  above 
eye.     It  also  differs  in  color  and  markings. 

The  species  is  rather  common  in  mountain  streams. 
I  strongly  suspect  that  specimens  from  Palawan,  collected  by 
Everett  and  reported  by  Boulenger,*  belong  to  this  species. 
I  did  not  find  the  tadpoles  of  this  species. 

The  species  is  named  for  Macario  Ligaya,  the  Filipino  artist 
whose  careful  drawing  has  contributed  much  to  the  value  of 
this  paper. 

MEGALOPHRYS   MONTANA    (Kuhl)  f 

Megophrys  monticola  Kuhl,  Isis  (1822)  475. 

Megalophrys  montana  Kuhl  in  Ferussac,  Bull.  Sci.  Nat.  2  (1824)  83; 
Wagler,  Syst.  Amph.  (1830)  204;  Tschudi,  Class.  Batr.  (1888) 
82;  DuMERiL  and  Bibron,  Erp.  Gen.  8  (1841)  458;  Gunther,  Cat. 
Batr.  Sal.  Brit.  Mus.  (1858)  36;  Ann.  &  Mag.  Nat.  Hist.  IV  11 
(1873)  419;  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.  ed.  2  (1882) 
442;  Proc.  Zool.  Soc.  London  1  (1908)  411;  F.  Muller,J  III.  Nacht. 
Cat.  Herp.  Samml.  B-asel  Mus.  (1887)  11;  FlSCHER,t  Jahrb.  Wiss. 
Anst.  Hamburg  2  (1885)  80;  BoETTGER,t  Ber.  Senck.  Nat.  Ges. 
(1886)  125;  Weber,  Ann.  Jard.  Bot.  Buitenzorg  15  (1898)  suppl. 
2,  5;  Laidlaw,  Proc.  Zool.  Soc.  London  (1900)  889;  Annandale, 
Fasc.  Mai.  Zool.  2  (1903)  275;  Barbour,  Mem.  Mus.  Comp.  Zool. 
Harvard  Coll.  44   (1912)  77,  pi.  7,  fig.  30. 

Ceratophrys  montana  Gravenhorst,  Delic.  Mus.  Zool.  Vratislav.  (1829) 
47;  Schlegel,  Abbild.   (1837)   29,  pi.  10,  fig.  3. 

Ceratophryne  mx)ntana  Schlegel,  Handl.  Dierk.  2  (1858)  5V. 

*Ann.  &  Mag.  Nat.  Hist.  VI  14   (1894)   87. 

t  Doubtfully  included. 

t  It  is  possible,  but  not  certain,  that  these  references  should  be  relegated 
to  the  synonymy  of  Megalophrys  stejnegeri  Taylor  and  Af.  ligayss  Taylor 
which  differ  from  Af.  montana  in  the  presence  of  a  vocal  sac. 
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Megalophrys  montana  Gun^ther,  Rept.  Brit.  India   (1864)  413,  part. 
Megalophrya  montana  var.  aceras  Boulenger,  in  Annandale  and  Robin- 
son, Fasc.  Mai.  Zool.  (1903)  131,  pi.  5,  fig.  1. 

Description  of  species. —  (From  Boulenger.)*  "Tongue  en- 
tire or  feebly  nicked  behind.  Vomerine  teeth  usually  present, 
in  two  widely  separated  small  groups  just  behind  the  level 
of  the  choanae.  Head  large,  1^  to  If  times  as  broad  as  long, 
usually  defined  behind  by  a  more  or  less  distinct  transverse  fold ; 
snout  truncate  or  obtusely  pointed,  projecting  beyond  lower  jaw, 
as  long  as  or  a  little  shorter  than  eye ;  canthus  rostralis  sharp ; 
loreal  region  vertical  or  a  little  oblique,  concave;  nostril  equally 
distant  from  eye  and  from  end  of  snout ;  interorbital  space  con- 
cave, its  width  li  to  2  times  that  of  upper  eyelid  (narrower 
in  the  very  young) ;  tympanum  usually  feebly  distinct,  rarely 
hidden,  its  diameter  i  to  |  that  of  eye,  from  which  it  is  sepa- 
rated by  a  distance  equal  to  the  diameter  of  the  latter.  Fingers 
obtuse  or  feebly  swollen  at  the  end,  first  as  long  as  or  a  little 
longer  than  second,  which  measures  I  to  J  length  of  third; 
no  subarticular  tubercles;  no  distinct  metacarpal  tubercles. 
Toes  rather  short,  obtuse  or  feebly  swollen  at  the  end,  with  a 
mere  rudiment  of  web  or,  at  most,  i  webbed;  no  subarticular 
tubercles;  a  flat,  very  indistinct  inner  metatarsal  tubercle. 
Tibiotarsal  articulation  reaching  the  shoulder,  the  commissure  of 
the  jaws,  or  the  temple ;  tibia  f  to  ^  length  from  snout  to  vent ; 
foot  as  long  as  or  shorter  than  tibia.  Skin  of  upper  parts 
smooth  or  with  scattered  conical  warts,  old  specimens  with  bony 
deposits  on  the  head  and  anterior  part  of  the  back;  a  strong 
glandular  fold  from  eye  to  shoulder,  usually  another  on  each  side 
of  the  back ;  upper  eyelid  with  a  sharp,  raised  edge,  which  is  pro- 
duced into  a  more  or  less  distinct  point  or  *hom ;'  this  point  may 
be  very  indistinct  (var.  aceras  Blgr.),  or  very  much  developed, 
measuring  nearly  |  diameter  of  eye ;  as  a  rule  it  does  not  measure 
more  than  ^diameter  of  eye;  an  indication  of  a  similar  append- 
age on  the  tip  of  the  snout  rarely  present  ;t  a  more  or  less 
developed  pointed  tubercle  usually  present  behind  the  commis- 
sure of  the  jaws;  limbs  usually  with  oblique  transverse  glan- 
dular ridges;  throat  smooth,  belly  with  small  tubercles. 

Color. — "Olive-brown  above,  uniform  or  variously  marked  with 
darker  or  lighter;  a  more  or  less  distinct  large  triangular  dark 
spot  between  the  eyes,  the  base  forwards,  and  a  dark  oblique 
bar  below  the  6ye;  limbs  with  more  or  less  distinct  dark  cross- 

*  Proc.  Zool.  Soc.  London  1    (1908)  411. 

t  "*  In  a  specimen  from  Java,  where  the  species  is  most  abundant." 
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bars ;  lower  parts  pale  brown,  spotted  or  marbled  with  darker ; 
a  white  tubercle  on  each  side  of  the  breast.  Male  without  vocal 
sac." 

Measurements  of  Megalophrys  montana  (Kuhl). 


Male. 

Femal 

mm. 

mm. 

Length,  snout  to  vent 

55 

88 

Length  of  head,  to  occiput 

19 

27 

Width  of  head 

29 

43 

Length  of  snout 

6 

8 

Diameter  of  eye 

6 

8 

Interorbital  width 

10 

14 

Diameter  of  tympanum 

4 

4 

Distance  between  eye  and  tympanum 

6 

9 

Foreleg 

35 

53 

Hand 

16 

23 

Hind  leg 

70 

110 

Tibia 

23 

35 

Foot 

21 

35 

Remarks. — "It  is  a  sluggish  and  thoroughly  nocturnal  animal. 
Nothing  has  been  observed  concerning  its  breeding-habits;  but 
I  find  the  eggs  to  be  large,  those  in.  the  oviduct  of  a  specimen 
83  millim.  long  measuring  3  millim.  in  diameter.  *  *  *  tad- 
poles are  found  in  mountain  streams  with  gravelly  beds  and 
are  remarkable  for  the  funnel-like  float  formed  by  the  lips, 
which  are  beset  with  minute  horny  teeth ;  these  are  not  connected 
in  any  way  with  definite  ridges  or  lamellse,  but  radiate  along 
the  anterior  surface  of  the  funnel.  According  to  Annandale, 
the  funnel-shaped  lip  is  capable  of  assuming  two  very  distinct 
forms,  according  to  the  position  of  the  tadpole: — (1)  When  the 
animal  is  hanging  from  the  surface-film,  as  it  frequently  does, 
this  structure  becomes  a  translucent  rhomboidal  or  lozenge- 
shaped  float,  depressed  in  the  center  towards  the  mouth,  but 
otherwise  neairly  flat;  (2)  when,  on  the  other  hand,  the  animal 
is  resting  on  the  bottom,  the  float  takes  on  the  appearance  of 
a  pair  of  slender  processes,  continued  upwards  on  the  sides,  like 
a  pair  of  horns.  As  in  other  Pelobatidse,  the  spiraculum  is 
sinistral.  The  tail  is  more  than  twice  as  long  as  the  body,  the 
total  length  of  the  largest  tadpole  being  about  40  millim.  The 
coloration  is  of  a  very  dark  brown,  even  on  the  belly."  {Bou- 
lenger.) 

MEGALOPHRYS    HASSELTI    (Tschudi) 
Plate  8,  figs.  4  and  4a 
Leptobrachium  hasseltii  Tschudi,  Class.  Batr.   (1838)   81;  GttNTHiac, 
Cat.  Batr.  Sal.  Brit.  Mus.  (1858)  36;  Boulenger,  Cat.  Batr.  (1881) 
441;  Zool.  Rec.   (1885),  Rept.  24;  Proc.  ZooL  Soc.  London   (1890) 
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37;  Fauna  Brit.  India,  Kept.  (1890)  511;  Isenschmid,  Mitth.  Nat. 

Ges.  Bern  (1903)  20;  van  Kampen,  Zool.  Jahrb.  Syst.  22  (1905)  712. 
Rana  hasaeltii  Schlegel,  Handl.  Dierk.    (1858)    56,  pi.  4,  fig.  71. 
Megalophrys  hasselti  Boulengeb,  Proc.  Zool.  Soc.  London  1    (1908) 

425. 

Description  of  species. —  (From  Boulenger,  Proc.  Zool.  Soc. 
London,  1908.)  "Tongue  nicked  behind.  Vomerine  teeth  ab- 
sent. Head  large,  about  once  and  i  as  broad  as  long;  snout 
rounded,  not  projecting  beyond  lower  jaw,  about  as  long  as 
orbit ;  canthus  rostralis  distinct ;  loreal  region  very  oblique,  con- 
cave; nostril  a  little  nearer  end  of  snout  than  eye;  interorbital 
apace  a  little  broader  than  upper  eyelid;  tympanum  hidden  or 
feebly  distinct,  its  diameter  i  to  f  that  of  eye,  from  which 
it  is  separated  by  a  space  less  than  its  own  diameter.  Fingers 
obtuse,  not  swollen  at  the  end,  first  and  second  equal  or  first 
the  longer,  third  nearly  twice  as  long  as  second;  subarticular 
tubercles,  if  distinct,  irregular  in  their  disposition;  two  moder- 
ately large  carpal  tubercles,  inner  a  little  larger  than  outer.  Toes 
short,  obtuse,  like  the  fingers,  webbed  at  the  base  in  females,  i  to 
i  webbed  in  males ;  third  toe  not  reaching  beyond  base  of  ante- 
penultimate phalanx  of  fourth ;  subarticular  tubercles  sometimes 
distinct,  sometimes  more  or  less  confluent  into  an  obtuse  ridge; 
inner  metatarsal  tubercle  small,  oval,  feebly  prominent.  Tibio- 
tarsal  articulation  reaching  the  shoulder;  tibia  -J  to  |  length 
from  snout  to  vent ;  foot  as  long  as  head.  Skin  smooth  or  with 
small  tubercles  above,  granular  on  belly;  a  glandular  fold  from 
eye  to  shoulder." 

Measurements  of  Megalophrys  hasselti  (Tschudi), 


Male. 

Female. 

mm. 

mm. 

From  snout  to  vent 

47 

74 

Length  of  head,  to  occiput 

16 

23 

Width  of  head 

20 

31 

Length  of  snout 

6 

10 

Diameter  of  eye 

5 

9 

Interorbital  width 

6 

10 

Diameter  of  tympanum 

3 

6 

Distance  between  eye  and  tympanum 

2 

4 

Foreleg 

33 

50 

Hand 

11 

16 

Hind  leg 

53 

79 

Tibia 

16 

24 

Foot 

15 

23 

Color, — "Brown,  grey,  or  pale  olive  above,  with  small  or  large 
dark  brown  spots  or  marblings,  which  may  be  irregular  or  form 
a  symmetrical  pattern;  a  more  or  less  distinct  dark  canthal 
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and  temporal  streak ;  sides  of  snout  with  dark  vertical  bars ;  limbs 
with  dark  cross-bars;  throat  and  belly  dirty  white,  or  brown 
speckled  with  white.     Male  with  an  internal  vocal  sac. 

"The  larva  has  been  first  noticed  by  me,  from  specimens  from 
Sumatra  and  Perak,  and  others  have  since  been  obtained  in 
Selangor  by  Mr.  Butler,  and  in  Perak  by  Dr.  Hanitsch.  These 
tadpoles  are  of  the  same  type  as  the  typical  Pelobatids  of  Europe, 
but  remarkable  in  being  marked  all  over  with  numerous  deep 
black  dots  or  round  spots.  No  observations  have  been  made  on 
the  breeding-habits,  but  it  is  probable  that  the  eggs  are  laid  in 
the  water,  being  similar  to  those  of  Pelobates.  Eggs  from 
the  oviducts  of  a  female  65  millim.  long  measure  2  millim.  in 
diameter. 

"Mr.  A.  L.  Butler  observes  (Journ.  Bombay  N.  H.  Soc.  xv.  1904, 
p.  397)  that  the  larval  period  of  existence  is  very  prolonged, 
and  that  the  tail  does  not  disappear  until  the  size  of  about  40 
millim.   (from  snout  to  vent)  is  attained." 


PHILIPPINE  TURTLES 

INTRODUCTION 

As  compared  with  Borneo,  Java,  Sumatra,  or  Japan,  the 
Philippine  Islands  are  not  rich  in  either  genera  or  species  of 
terrestrial  turtles.  In  fact,  only  three  genera,  represented  b^ 
four  species,  are  positively  known;  these  are  Cyclemys,  Heose- 
mys,  and  Pelochelys.  Several  species  representative  of  other 
genera  have  been  reported,  but  there  appears  to  be  no  specimen 
to  substantiate  any  of  the  records.  Borneo  has  representatives 
of  nine  genera  and  about  fifteen  species ;  Java,  seven  genera  and 
nine  species;  Sumatra,  ten  genera  and  thirteen  species;  Japan 
and  Formosa,  six  genera  and  seven  species.  On  the  other  hand, 
only  two  genera  and  two  species  are  known  from  Celebes. 

One  new  species,  Heosemys  leytensis,  from  the  southern  part 
of  Leyte,  is  described  in  this  paper.  Two  specimens  were  col- 
lected there  by  Gregorio  Lopez,  together  with  other  turtles  to  be 
used  for  dissecting  in  the  zoological  department  of  the  Univer- 
sity of  the  Philippines.  He  obtained  forty  specimens  belonging 
to  three  species;  namely,  Cyclemys  dhor,  C,  amboinensis,  and 
Heosemys  leytensis.  It  would  appear  that  these  land  turtles  are 
plentiful  in  that  locality.  In  most  localities  they  are  rare;  in 
collecting  during  seven  years  I  have  found  less  than  a  half  dozen 
specimens,  all  of  which  belonged  to  Cyclemys  amboinensis. 

According  to  Manobo  accounts  a  large  turtle  with  a  hard 
shell  occurs  in  Agusan  River.  Rewards  offered  for  specimens 
failed  to  bring  forth  this  turtle;  nevertheless,  it  is  extremely 
probable  that  some  species  of  aquatic  turtle  is  present  in  Agusan 
River. 

The  small  land  turtles  already  mentioned  are  seemingly  of 
small  economic  value.  They  feed  on  insects,  fruit,  what  flesh 
they  can  find,  and  sometimes  on  plants.  I  do  not  know  that 
these  turtles  are  ever  eaten  by  man. 

The  soft-shelled  turtle,  which  occurs  in  Luzon  and  very  prob- 
ably in  other  large  islands,  is  very  rare.  This  is  eaten  when 
found,  but  the  number  taken  is  probably  so  small  that  its  eco- 
nomic food  value  is  scarcely  worthy  of  mention.  Individuals  of 
this  species  are  said  to  attain  nearly  a  meter  in  length. 

Four  species  of  marine  turtles  are  known  from  Philippine 
seas.     All  of  these  are  widely  distributed  in  the  Pacific  Ocean, 
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the  Indian  Ocean,  and  the  tropical  waters  bordering  these.  The 
identity  of  these  turtles  is  in  doubt.  Boulenger  *  has  lumped 
many  of  the  names,  not  differentiating  between  Pacific  and  At- 
lantic species.  Stejneger  and  Garman,  on  the  other  hand,  rec- 
ognize the  Pacific  species  as  distinct  from  those  in  the  Atlantic. 
My  treatment  of  this  group  is  of  a  preliminary  and  superficial 
nature.  An  examination  of  numerous  carapaces  of  the  grefen 
turtle  shows  three  different  forms  and  colors  of  the  shells ;  but 
without  head,  legs,  and  plastron  it  is  futile  to  generalize  or  to 
attempt  a  separation  of  the  varieties. 

HISTORICAL 

One  of  the  earlier  writers  on  the  Philippines  says : 

There  are  also  very  large  sea  turtles  in  all  the  islands.  Their  shells 
are  utilized  by  the  natives,  and  sold  as  an  article  of  commerce  to  the 
Chinese  and  Portuguese,  and  other  nations  who  go  after  them  and  esteem 
them  highly,  because  of  the  beautiful  things  made  from  them.f 

Other  writers  say: 

The  fisheries  of  fine-shelled  turtles  are  also  abundant,  and  they  also 
form  a  conspicuous  product.  Some  of  the  shells  have  markings  as  deep 
red  as  a  fine  garnet  j  and  the  four  principal  shells  are  of  an  extraordinary 
size.J 

In  this  land  are  very  many  turtles,  of  great  size;  they  are  larger  than 
.a  shield.  Here  is  a  marvellous  thing:  when  the  male  and  the  female 
have  intercourse,  they  remain  thus  joined  together  for  twenty  or  twenty- 
five  days.  They  become  so  stupefied  during  this  act  that  the  Indians  dive 
into  the  sea,  and  tie  the  feet  of  the  turtles  without  their  perceiving  it,  and 
draw  these  creatures  ashore.     I.  have  even  done  this  myself.  § 

He  went  in  quest  of  the  father,  and  carried  him  as  a  gift  a  turtle,  the 
shell  of  which  required  two  men  to  lift  it — so  monstrous  in  size  are  the 
turtles  in  those  seas;  some  of  them  I  have  seen  and  eaten.  || 

Eschscholtz  appears  to  have  been  the  first  writer  actually  to 
identify  a  Philippine  turtle.  He  published  in  his  Atlas  in  1835 
a  drawing  of  a  turtle  from  Manila  Bay  under  the  name  Chelonia 
olivacea.  Only  a  few  other  writers  have  recorded  species  of 
turtles  from  the  Philippine  Islands. 

*Cat.  Chel.  Rhyn.  Croc.  Brit.  Mus.   (1889). 

t  Morgans  Sucesos  (1609).  From  Blair  and  Robertson,  The  Philippine 
Islands.     The  Arthur  H.  Clark  Company,  Cleveland,  Ohio  16    (1904)    103. 

J  Early  Recollect  Missions  (1624).  Translated  by  Blair  and  ftobertson, 
op.  cit.  21    (1905)   308. 

§  Relation  of  the  Filipinas  Islands,  Miguel  dei  L#oarca.  Translated  by 
Blair  and  Robertson,  op.  cit.  5    (1903)   167. 

I  Chirino's  Relation.  Translated  by  Blair  and  Robertson,  op.  cit.  13 
(1904)    211. 
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Attributes  a  number  of  species  to  the  Philippine  Islands,  probably 
on  the  strength  of  Casto  de  Elera's  records. 

ECONOMIC  IMPORTANCE  OF  TURTLES 

The  sea  turtles  are  of  distinct  economic  importance  to  the 
Philippines,  the  export  of  the  shell  amounting  to  several  thou- 
sand pesos  annually.  During  the  fiscal  year  1909  the  export  of 
tortoise  shell  reached  2,040  kilogram^  valued  at  34,942  pesos. 

The  tortoise  shell  of  commerce  consists  of  the  hard,  bony  plates 
taken  from  the  carapace  of  the  hawksbill  turtle  Eretmochelys 
imbricata  (Pennant).  The  two  largest  costals  are  the  most 
valuable,  as  they  are  thicker  and  heavier  than  the  other  shields. 

Practically  all  the  Philippine  tortoise-shell  is  brought  into  the  market 
by  native  fishermen.  Now,  while  a  small  number  of  these  turtles  is  captured 
by  fair  means,  with  hook,  net,  spear,  or  trap,  by  far  the  greater  number 
is  taken  when  they  come  ashore  to  deposit  their  eggs.  The  fishermen  are 
so  eager  to  secure  their  prizes  that  as  a  rule  they  do  not  give  the  poor 
turtle  a  chance  to  deposit  her  eggs  before  they  kill  her.  This  short- 
sighted policy  eventually  will  result  in  the  destruction  of  the  fisheries 
unless  the  turtles  are  protected  during  the  breeding  season,  which  is  from 
May  to  August.  The  turtle  fishermen  go  to  small,  uninhabited  islands, 
frequently  many  miles  from  the  large  islands  surrounding  the  Sulu  Sea, 
and  wait  perhaps  days  for  the  turtles  to  come  ashore  to  deposit  their  eggs. 
If  the  men  are  in  no  especial  hurry  they  may  wait  until  the  turtle  has 
deposited  her  eggs,  which  sometimes  are  150  to  200  in  number,  and  about 
the  size  of  hens'  eggs,  with  tough  leathery  shells.  The  fishermen  then 
kill  her  before  she  can  reach  the  water,  and  dig  up  the  eggs  which  they 
use  as  food.  The  islands  of  Bancoran,  Lumbucan,  Arena,  Cavilli,  and 
others  in  the  ISulu  Sea,  are  well-known  nesting  places  of  the  turtle,  and  it 
is  only  necessary  to  visit  these  islands  to  see  the  destruction  wrought 
during  the  nesting  period. 

The  best  method  of  removing  the  tortoise-shell  from  the  back  of  the 
turtle  is  to  immerse  th^  back  in  boiling  water  until  the  shell  loosens; 
another  method  is  to  bury  the  body  in  the  sand  for  eight  days,  when  the 
shell  becomes  loosened;  still  another  is  to  hold  the  shell  over  a  slow  fire 
until  loosened.  This  latter  process  usually  is  employed.  In  some  countries 
the  live  animal  is  held  over  the  fire  until  the  shell  is  loosened;  it  is  then 
turned  loose  "to  grow  another  shell.*'  This  method  is  barbarous,  not 
only  for  its  cruelty  but  also  for  its  lack  of  utility,  for  the  animal  promptly 
dies. 
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The  methods  employed  in  the  working  of  tortoise-shell  are  quite  similar 
to  those  used  in  working  horn.  As  a  matter  of  fact,  horn  frequently  is  used 
as  an  imitation  of  tortoise-shell.  Slow  heat  or  steam  is  employed,  the 
shell  becoming  plastic  by  immersion  in  water  of  90 °C.  for  two  minutes. 
When  cool,  it  retains  any  shape  given  it  while  hot.* 

The  shell  taken  from  the  other  marine  turtles,  Chelonia  japo- 
nica  and  Caretta  olivacea,  is  of  little  value.  It  is  thin  and  its 
only  value  lies  in  using  it  for  veneering  and  inlaying.  The  flesh 
of  these  two  species,  however,  is  much  more  frequently  eaten 
than  is  that  of  the  hawksbill.  There  are  occasional  cases  re- 
corded where  persons  have  been  poisoned  by  eating  the  flesh  of 
these  turtles.  Sir  J.  E.  Tennent  f  reports  a  case  of  poisoning 
from  a  specimen  of  Chelonia  virgata— [Chelonia  japonica 
(Thunb.)]. 

At  certain  seasons  the  flesh  of  the  turtle  on  the  southwestern  coast  of 
Ceylon  is  avoided  as  poisonous,  and  some  lamentable  instances  are  recorded 
of  deaths  ascribed  to  its  use.  At  Pantura,  to  the  south  of  Colombo,  twenty- 
eight  persons  who  had  partaken  of  turtle  in  October,  1840,  were  immediately 
seized  with  sickness,  after  which  coma  supervened,  and  eighteen  died  during 
the  night.  Those  who  survived  said  there  was  nothing  unusual  in  the 
appearance  of  the  flesh  except  that  it  was  fatter  than  ordinary. 

In  November,  1917,  there  occurred  in  the  Philippines  a  case 
of  poisoning,  from  eating  the  flesh  of  a  large  turtle.  Fourteen 
deaths  resulting  were  reported  out  of  thirty-three  cases  of  poison- 
ing. The  following  is  the  official  communication.  It  was  sus- 
pected that  the  flesh  had  been  poisoned  by  some  one,  but  an 
examination  of  the  flesh  failed  to  reveal  the  presence  of  any 
known  poison. 

Bantayan,,  Noviembre  28,  1917, 
Dr.    AUGUSTO   P.  ViLLALON, 

Oficial  Sanitario  del  DistritOy 
CehUy  Cebu, 

Senor:  Bajo  cubierta  por  separado  tengo  el  honor  de  remitir  a  V.  un 
ejemplar  de  la  carne  de  tortuga,  que,  segun  anterior  comunicacion  ha 
producido  33  envenenamientos,  con  14  defunciones.  Hemos  considerado  33 
envenenamientos  porque  estos  33  son  los  unicos;  que  han  tenido  sintomas 
de  tal. 

Pero  ahora  estamos  descubriendo  otros,  que  sienten  los  sintomas  despues 
de  8  dias.  Felipa  Espina  y  Cesario  Espina  han  estado  sin  sintomas  del 
envenenamiento  por  espacio  de  8  dias  despues  de  la  ingestion  de  dicha 
carne,  pero  ultimamente  han  tenido  manifestaciones  analogas  a  las  de  los 
fallecidos  y  fallecieron  tambien  despues  de  3  y  6  dias  respectivamente  con 
gran  tendencia  al  sueiio  y  marcada  debilidad. 

*  Seale,  A.,  Philip.  Journ.  Sci.  §  D  6   (1911)   293. 

t  The  Natural  History  of  Ceylon.  London,  Longman,  Green,  Longman, 
and  Roberts  (1861)   292. 
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Otro  nino  de  dos  aiios  esta  en  estado  grave,  pero  hay  esperanzas  de 
curacion. 

Refiriendome  a  los  sintomas  observados,  consisten  en  mareos  y  vomitos 
persistentes,  dolores  en  la  garganta  y  los  labios  y  somnolencia  irresistible 
parecido  al  envenenamiento  por  la  morfina.  Pero  lo  mas  notable  es  la 
recidiva  despues  de  un  tiempo  bastante  dilatado  de  curacion.  Tambien 
es  de  notar  la  repentina  tendencia  al  sueiio  desde  el  momento,  que  se 
observan  las  manifestaciones  y  aunque,  al  parecer,  mejoran  bajo  los  tra- 
tamientos  empleados,  sin  embargo,  vuelven  otra  vez  a  agravarse  hasta 
que  por  fin  fallecen. 

Someto  a  su  consideracion  las  anteriores  observaciones  y  puedo  some- 
terle  mas  informes,  si  fuese  necesario. 
Muy  respetuosamente, 

[Fdo.]     Segundo  Isaac, 
Medico  de  Distrito  Interino, 

Seccion  Sanitaria  No.  6, 

Whether  or  not  the  species  is  poisonous  only  at  this  season 
(the  case  reported  by  Tennent  occurred  in  October)  or  whether 
the  animal  becomes  diseased  it  is  impossible  to  say. 

Little  is  known  regarding  the  large  leatherback  Dermochelys 
schlegelii.  It  is  a  very  rare  visitor  to  the  Philippine  coasts.  I 
believe  the  specimen  in  the  Ateneo  de  Manila  is  the  only  authen- 
tic Philippine  specimen  now  preserved. 

DISTRIBUTION  OF  TURTLES 

The  distribution  of  the  genera  of  turtles  occurring  in  south- 
eastern Asia,  Japan,  and  the  Malay  Archipelago  is  shown  in 
Table  1.  It  is  reasonable  to  expect  that  representatives  of  cer- 
tain genera  occurring  in  adjoining  land  masses  will  be  eventually 
recorded  from  the  Philippine  Islands.  Three  of  the  species  oc- 
curring in  the  Philippine  Islands,  Cyclemys  dhor,  C.  amboinensis, 
^and  Pelochelys  cantorii,  are  widely  distributed  in  southeastern 
Asia  and  the  Malay  Archipelago.  The  fourth  land  species,  Heo- 
semys  leytensis,  is  known  only  from  Leyte. 
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Table  1. — Distribution  of  eastern  genera  of  turtles. 
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LOCAL  PHILIPPINE  NAMES  OF  TURTLES 

Antipa  (Tagalog)  is  Pelochelys  cantorii. 

Bao  (Visayan)  is  Cyclemys  amboinensis  and  C,  dhor. 

Bayuyuco  (Tagalo^)  is  Cyclemys  amboinensis. 

Caleb  (Tagalog)  is  a  name  applied  to  marine  forms,  especially 

Eretmochelys  imhricata, 
Pagong  (Tagalog)  is  Cyclemys  amboinensis  and  C.  dhor. 
Pauican  (Tagalog)  is  a  name  applied  to  marine  forms. 
Pao  (Pampanga)  is  Cyclemys  amboinensis. 
Sisican  (Visayan)  is  Eretmochelys  imbricata. 

CLASSIFICATION  OF  THE  TURTLES 

Stejneger's  system  of  classification  is  followed  in  this  paper. 
Class  REPTILIA 

Reptilia  Laurenti,  Synops.  Kept    (1768)    19. 
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Subclass  SYNAPSIDA 

Synapsida  OsBORN,  Science  17   (1903)   276. 

Order  TESTUDINATA 

Testudinata  Oppel,  Ordn.  Kept.  (1811)  3. 

Key  to  the  Philippine  suborders  of  Testudiymta, 

a\  No  solid  carapace,  the  vertebrae  and  ribs  being  separated  from  a  shell 
consisting  of  a  mosaic  of  numerous  small  polygonal  bony  plates 
embedded  in  a  leathery  skin;  no  descending  process  of  the  parietal 

bone;  limbs  without  claws Athecse  (p.  165). 

a'.  A  solid  carapace,  of  a  few  large  symmetrical  bony  plates,  not  separated 

from  the  underlying  vertebrae  and  ribs;   parietals  with   descending 

processes;  limbs  with  at  least  one  claw  each. 

b^.  Body  covered  with  horny  scutes  arranged  differently  from  the  bony 

plates  beneath;  epiplastra  and  hyoplastra  in  contact,  not  separated 

by  entoplastron ;  center  of  last  cervical  and  first  dorsal  vertebrae 

articulating  with  each  other;  fourth  digit  never  with  more  than 

three   phalanges;    jaws   covered   by   horny   sheaths   not   concealed 

under  fleshy  lips Laminifera   (p.  168). 

6'.  Body  covered  by  an  undivided  leathery  skin  without  scutes ;  epiplastra 
separated  by  entoplastron  from  hyoplastra;  last  cervical  vertebra 
articulating  with  first  dorsal  by  zygapophyses  only;  fourth  digit 
with  more  than  three  phalanges;  jaws  concealed  under  fleshy  lips. 

Chilotse    (p.  185). 
Key  to  the  Philippine  families  of  turtles.* 

a\  Limbs  clawless;  skin  with  very  numerous  polygonal  plates;  back  with 
five  longitudinal  keels  or  ridges   (Athecae)....  Dermochelidse    (p.  165). 
a'.  Limbs  with  at  least  one  claw  each ;  skin  with  or  without  large  regular 
plates;  back,  if  keeled,  with  at  most  only  three  longitudinal  keels. 
6\  Outer  body  covering  a  soft  skin  without  horny  plates   (Chilotae). 

Trionychidse   (p.  185). 
6*.  Outer  body  covering  consisting  of  symmetrical  horny  plates    (Lam- 
inifera) . 
c\  Limbs  not  paddle-shaped;  four  or  five  claws  on  each  leg. 

Testudlnida    (p.  168). 
c".  Limbs  paddle-shaped;  one  or  two  claws  on  each  leg. 

Cheloniidae   (p.  180). 

Suborder  ATHECAE 
Athecae  CoPE,  Proc.  Am.  Assoc.  Adv.  Sci.  19  (1871)  235. 

DERMOCHELIDiE 

Dermochelids3  Stejneger,  Bull.  U.  S.  Nat.  Mus.  58  (1907)  485. 

*  A  species  belonging  to  the  Platysternidae  has  been  incorrectly  reported 
from  the  Philippines  by  Casto  de  Elera  and  by  Siebenrock. 


166  PHILIPPINE  TURTLES 

Genus  DERMOGHELYS  Blainville 

Dermochelys  Blainville,  Jour,  de  Phys.  83    (1816)    259;   Bull.  Soc. 

Philom.  (1816)   119;  Boulenger,  Cat.  Chel.  Rhyn.  Croc.  Brit.  Mus. 

(1889)    7;  Fauna  India,  Kept.   (1890)   50;  Stejneger,  Bull.  U.  S. 

Nat.  Mus.  58  (1907)  485,  figs.  373-376. 
Sphargis   Merrem,   Tent.    Syst.  Amph.    (1820)    19;    Fitzinger,   Neue 

Class.  Rept.   (1826)   5;   Dumeril  and  Bibron,  Erp.  Gen.  2    (1835) 

559;  Gray,  Cat.  Tort.    (1844)   51;  Cat.  Shield  Rept.   1    (1855)    71; 

Suppl.  Cat.  Shield  Rept.   (1870)   119. 
Coriudo  Fleming,  Philos.  Zool.  2   (1822)  271. 
Scytina  Wagler,  Isis   (1828)   861. 
Dermatochelys  Wagler,  Nat.  Syst.  Amph.  (1830)  133;  Strauch,  Chel. 

Stud.    (1862)    58;   Gunther,  Rept.  Brit.  India   (1864)    55. 
Chelyra  Rafinesque,  Atlan.  Jour.  1    (1832)   64. 

Dorsal  shield  completely  bony,  exoskeleton  consisting  of  irreg- 
ular, juxtaposed,  mosaiclike  plates.  Plastral  elements  eight;  no 
entpplastron ;  legs  paddle-shaped,  clawless,  digits  of  foreleg  much 
elongated ;  phalanges  without  condyles ;  beak  with  two  triangular 
cusps,  between  three  deep  notches ;  no  enlarged  alveolar  surface, 
jaws  simply  sharp-edged ;  head  covered  with  small  shields ;  cara- 
pace with  seven  keels,  plastron  with  five. 

It  is  extremely  difficult  to  determine  whether  there  is  more 
than  one  species  belonging  to  this  genus.  Specimens  belonging 
to  the  genus  are  found  in  temperate  and  tropical  parts  of  the 
Atlantic  and  Pacific  Oceans  and  in  the  Indian  Ocean  and  the  Medi- 
terranean Sea.  Certain  authors  maintain  that  the  Atlantic  and 
Pacific  forms  are  identical.  Garman  has  separated  the  Atlantic 
and  the  Pacific  forms  and  has  given  the  name  Z).  schlegelii  to 
specimens  found  in  the  Pacific  and  Indian  Oceans,  and  Stejneger 
follows  him  in  the  retention  of  this  name.  R.  A.  Philippi 
has  described  a  species,  Sphargis  angustafa,  from  Chili.* 
Until  it  can  be  proved  that  D.  schlegelii  and*  D,  coriacea  are 
identical,  I  believe  that  Carman's  name  should  stand  for  the 
species  occurring  in  the  western  Pacific  and  Indian  Oceans.f 

♦Ann.    de    Univers.    Mem.    Cient.    Lit.    (1899)    102-104,   730,   2    plates. 

t  Garman,  Bull.  U.  S.  Nat.  Mus.  25  (1884)  294,  says:  "However,  there 
is  only  one  case  in  which  there  is  any  doubt,  that  of  Sphargis,  of  which 
specimens  from  the  different  oceans  are  so  much  alike  that  writers  are 
still  undecided  whether  there  is  more  than  one  species.  Certain  respects 
in  which  the  Pacific  "Trunkbacks"  differ  from  those  of  the  Atlantic  have 
induced  me  to  separate  them,  distinguishing  the  former  by  the  name 
Sphargis  schlegelii^  and  the  latter  by  that  by  which  it  is  commonly  known, 
Sphargis  coriacea" 
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DERMOCHELYS  SCHLEQELII    (Garman) 

Sphargis  mercurialis  Temminck  and  Schlegel,  Fauna  Japon.,  Rept. 

(1835)   6,  pi.  1;  pi  2,  figs.  3-5 1  pi.  3;  Okada,  Cat.  Vert.  Japan 

(1891)    71. 
Sphargis  coriacea  Bleeker,  Natuurk.  Tijds.  Neder.  Indie  15    (1850) 

260;  TiCKEL,  Journ.  As.  Soc.  Bengal  4   (1862)   367;  McCoy,  Nat. 

Hist.  Victoria  2  (1885)   1. 
Dermochelys  coriacea  Gunther,  Rept.  Brit.  India    (1864)    55;   Bou- 

LENGER,  Cat,  Chel.  Rhyn.  Croc.  Brit.  Mus.  (1889)   10;  Fauna  Brit. 

India,  Rept.   (1890)   50;  BuRNE,  Proc.  Zool.  Soc.  London  1    (1905) 

291. 
Sphargis  coriacea  var.  schlegelii  Garman,  Bull.  U.  S.  Nat.  Mus.  25 

(1884)  303. 
Sphargis  schlegelii  Garman,  Bull.  U.  S.  Nat.  Mus.  25    (1884)   295; 

Stejneger,  Bull.  U.  S.  Nat.  Mus.  58  (1907)  485. 

Description  of  species. — Head  covered  with  small  horny  plates, 
usually  with  a  transverse  row  across  snout  posterior  to  nostrils ; 
a  rather  large  parietal  plate  and  a  row  of  elongate  scales  in 
supraocular  region;  scales  on  occipital  and  temporal  regions 
small,  irregular ;  carapace  covered  with  small,  irregular,  angular 
shields  of  nearly  equal  size;  a  small  supracaudal  extension  of 
carapace;  five  dorsal  keels  composed  of  larger  quadrangular 
shields;  two  lateral  keels;  plastron  continuous  with  carapace 
below,  composed  of  small  shields ;  plastron  with  five  keels,  outer 
keels  forming  an  angle  near  axilla  and  continuing  to  anterior 
point  of  plastron;  legs  large,  paddle-shaped;  forelegs  without 
claws,  in  young  about  as  long  as  carapace,  shorter  in  adult; 
mouth  with  a  strong  beak,  with  two  triangular  cusps  between 
three  deep  notches;  jaws  sharply  edged;  alveolar  region  not 
enlarged. 

Color. — Dark  brown  above,"  with  or  without  yellow  spots; 
longitudinal  keels  yellow  in  the  young,  and  the  legs  bordered 
with  yellow. 

Measurements  of  Dermochelys  schlegelii  {Garman).* 

mm. 

Total  length  1,500 

Length  of  carapace  1,238 

Width  of  plastron  842 

Length  of  foreleg  763 

Length   of  plastron  '         1,000 

Length  of  hind  leg  422 

Transverse   diameter   of   eye  52 

Length  of  head  200 

Width  of  head                               *  176 

*  After  Schlegel,  Fauna  Japon.  (1835)  9. 
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Remarks. — This  huge  sea  turtle,  commonly  known  as  Sphargis 
coriacea,  is  included  here  on  the  strength  of  a  large  stuffed 
specimen  in  the  Ateneo  de  Manila,  which  was  caught  at  Malabon, 
Manila  Bay,  and  has  been  in  the  museum  for  a  number  of  years. 
It  is  adult  and  measures  more  than  2  meters  from  head  to  end 
of  carapace. 

Suborder  LAMINIFERA 

Laminifera  Hemprich,  Grundr.  Naturg.   (1820)   102. 

TESTUDINID^ 

Testudinidse  Gray,  Ann.  Phil.  10   (1825)   210. 

EMYDINy^ 
Emydinse  Gray,  Ann.  Phil.  10  (1825)  210,  part. 

Turtles  without  paddle-shaped  legs,  and  with  more  than  two 
claws  on  each  foot. 

Many  genera  are  associated  under  this  subfamily,  and  these 
constitute  most  of  the  species  of  known  turtles.  They  are  widely 
distributed  in  all  temperate  and  tropical  countries.  They  are 
terrestrial  and  aquatic  and  are  both  vegetable  and  animal 
feeders. 

There  are  only  two  genera  positively  known  from  the  Philip- 
pines; these  are  Cyclemys  and  Heosemys.  Representatives  of 
several  other  genera  are  attributed  to  the  Philippine  Islands  by 
Casto  de  Elera,*  Siebenrock,t  and  de  Rooij.$  Among  these  are 
Callagur,  Bellia,  Geoemyda,  Ocadia,  and  Damonia.  It  is  not 
impossible  that  representatives  of  some  of  these  genera  will  be 
found  in  the  Philippine  Islands,  but  I  believe  there  are  no  authen- 
tic specimens  preserved  in  any  collection. 

Key  to  the  Philippine  genera  of  the  Emydin^, 

a\  A  temporal  arch;  plastron  not  attached  solidly  to  carapace. 

Cyclemys  Bell    (p.  168). 
a-.  No  temporal  arch;  plastron  attached  solidly  to  carapace. 

Heosemys    Stejneger    (p.    177). 

Genus  CYCLEMYS  Bell 

Terrapene  Merrem,  Tent.  Syst.  (1820)  27;  Bell,  Zool.  Journ.  (1825) 
308,  part;  Fitzinger,  Neue  Class.  Rept.  (1826)  6;  Strauch,  Chel. 
Stud. '(1862)  25. 

Kinosternon  Bell,  Zool.  Journ.  2  (1825)  302,  part. 

Stemothmrua  Bell,  Zool.  Journ.  2   (1825)  305,  part. 

*  Cat.  Fauna  Filipinas  1  (1895)  400,  401. 
tZool.  Jahrb.  Suppl.  10  (1909)  450-508. 
JRept.  Indo-Aust.  Arch.  1    (1915)  288-307. 
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Emys  Wagler,  Nat.  Syst.  Amph.   (183a)   138,  part;  Strauch,  Chel. 

Stud.  (1862)  27;  Mem.  Acad.  Sci.  St.-Petersburg  38  (1890)  14. 
Sternothmriis  Wagler,  Nat.  Syst.  Amph.    (1830)    137. 
Cistudo   Gray,   Syst.   Rept.    (1831)    17,  part;    Dum6ril  and   BiBRON, 

Erp.  Gen.  2    (1835)   207;   Gray,  Cat.  Tort.   (1844)   29. 
Cyclemys  Bell,  Proc.  Zool.  Soc.  London  (1834)  17;  Gray,  Cat.  Shield 

Rept.  1    (1855)   42;  GuNTHER,  Rept.  Brit.  India   (1864)   15;  Gray, 

Suppl.  Cat.  Shield  Rept.  1    (1870)  22;  BoULENGER,  Cat.  Chel.  Rhyn. 

Croc.    Brit.    Mus.    (1889)    128;    Fauna    India,    Rept.    (1890)     28; 

Stejneger,  Bull.  U.  S.  Nat.  Mus.  58  (1907)  503;  Siebenrock,  Sitzb. 

Ak.  Wiss.  Wien  112  (1903)  340;  Zool.  Jahrb.  Suppl.  10  (1909)  500; 

MocQUARD,  Rev.  Colon.  Rept.  Indo-Chine  10  (1907) ;  de  Rooij,  Rept. 

Indo-Aust.  Arch.  1    (1915)   301. 
CtLora  Gray,  Cat.  Shield  Rept.  1    (1855)   22;   Gunther,  Rept.  Brit. 

India  (1864>  11;  Gray,  Suppl.  Cat.  Shield  Rept.  1   (1870)  21. 
Pyxidea  Gray,  Proc.  Zool.  Soc.  London  (1863)   175;  Gunther,  Rept. 

Brit.  India  (1864)   16;  Gray,  Suppl.  Cat.  Shield  Rept.  (1870)  20. 
Pyxiclemys  Gray,  Proc.  Zool.  Soc.  London   (1863)    176. 
Cystoclemmys  Gray,   Suppl.  Cat.   Shield  Rept.    (1870)    20. 
Notochelys    Gray,    Suppl.    Cat.    Shield   Rept.    (1870)    21;    Gunther, 

Rept.  Brit.  India  (1864)   17. 

Head  normal,  with  smooth  leathery  skin,  undivided  into  plates 
or  tubercles ;  choanse  between  eyes ;  skull  with  a  bony  temporal 
arch  and  a  broad  postorbital  arch;  neural  plates  hexagonal; 
plastron  united  to  carapace  by  a  ligament,  divided  into  two  lobes, 
movable  between  hyoplastron  and  hypoplastron ;  alveolar  sur- 
faces without  median  ridge ;  entoplastron  intersected  by  humero- 
pectoral  suture ;  digits  webbed  or  nearly  free ;  four  clawed  digits 
on  hind  foot,  five  on  forefoot ;  tail  short. 

The  two  Philippine  species,  Cyclemys  amboinensis  and  C.  dhor, 
are  widely  distributed  from  southern  and  southwestern  Asia 
throughout  the  Malay  Archipelago.  Casto  de  Elera  also,  lists 
Cyclemys  platynota  Gray,  C.  fiavomarginatus  Gray,  and  C.  tri- 
fasciata  Gray.     I  have  been  unable  to  verify  these  records. 

Key  to  the  Philippine  species  of  Cyclemys. 

a\  Plastron  not  completely  closing  shell;  posterior  margin  of  carapace 
serrated C.  dhor  Gray    (p.  173). 

a^  Plastron  nearly  completely  closing  shell  in  adult;  posterior  margin  of 
carapace  not  serrated C.  amboinensis  (Daudin)    (p.  169). 

CYCLEMYS  AMBOINENSIS    (Daudin) 

Plate  11,  figs.  1  and  2;  Plate  12,  figs.  3  and  4;  Plate  13,  figs.  2  and  3 

Testudo  amboinensis  Daudin,  Rept.  2   (1802)   309. 
Emys  amboinensis  Schweigger,  Prodr.  (1824)  45. 
Emys  couro  Schweiggeui,  Prodr.  (1824)  46;  Schlegel,  Fauna  Japon., 
Rept.   (1833)   68, 
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Terrapene  amhoinensis  Merrem,  Tent.  Syst.  Amph.  (1820)  ;  Strauch, 
Chel.  Stud.  (1862)  99;  Verth.  Schildkr.  (1865)  47;  Sowerby  and 
Lear,  Tort.  (1872)  pi.  23. 

Kinosternum  amhoinensis  Bell,  Zool.  Journ.  (1825)  305. 

Terrapene  bicolor  Bell,  Zool.  Journ.   (1825)  484,  pi.  16. 

Terrapene  couro  Fitzinger,  Neue  Class.  Rept.    (1826)   45. 

Cistudo  amhoinensis  Gray,  Syn.  Rept.  (1831)  19;  111.  Ind.  Zool.  1 
(1832)  pi.  57,  fig.  2;  Dumeril  and  Bibron,  Erp.  Gen.  2  (1835)  215, 
pi.  15,  fig.  2  (Manila) ;  Gray,  Cat.  Tort.  (1844)  30  (from  Philip- 
pines) ;  Geibel,  Zeit.  f.  ges.  Natur.  27   (1866)   11. 

Cuora  amhoinensis  Gray,  Cat.  Shield  Rept.  1  (1855)  4l:  Gunther, 
Rept.  Brit.  India  (1864)  12,  pi.  4,  figs,  a,  h;  Gray,  Suppl.  Cat.  Shield 
Rept.  1  (1870)  21;  Appendix  (1872)  10;  Theobald,  Cat.  Rept.  Brit. 
India  (1876)  7;  Gunther,  Proc.  Zool.  Soc.  London  (1879)  75 
(Dinagat) ;  Mullbr,  I.  Nachtr.  Cat.  Herp.  Samml.  Mus.  Basel 
(1880)  49  (Luzon,  Negros) ;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886) 
92. 

Cyclemys  amhoinensis  Boulenge31,  Cat.  Chel.  Rhyn.  Croc.  Brit.  Mus. 
(1889)  133;  Fauna  Brit.  India,  Rept.  (1890)  31,  fig.  10;  Fascic.  Mai. 
Zool.  1  (1903)  343;  Flower,  Proc.  Zool.  Soc.  London  (1896)  859; 
(1899)  614;  WERNER,  Zool.  Jahrb.  Syst.  13  (1900)  482;  Laidlaw, 
Proc.  Zool.  Soc.  London  2  (1901)  582;  Boettger,  Abh.  Senck.  Ges. 
Frankfurt  25  (1901)  364;  SiEBENROCK,  Sitzb.  Akad.  Wiss.  Wien 
112  (1903)  343;  Zool.  Jahrb.  Suppl.  10  (1909)  503;  de  Roou,  Rept. 
Indo-Aust.  Arch.  1  (1915)  302;  Barbour,  Mem.  Mus.  Comp.  Zool. 
Harvard  Coll.  44   (1912)   143. 

Description  of  species. —  (From  No.  1460,  Bureau  of  Science 
collection;  collected  on  Polillo,  P.  I.,  October,  1909,  by  C.  Cano- 
nizado.)  Head  moderately  large,  completely  retractile;  snout 
bluntly  pointed,  nostrils  anterior,  very  close  together ;  eyes  diag- 
onally set;  upper  jaw  with  only  slight  hook,  finely  denticulated; 
top  of  head  covered  with  smooth  leathery  skin,  undivided ;  a  very 
slight  elevation  on  skull  just  behind  eyes;  carapace  smooth,  con- 
vex, with  a  single  median  keel,  dim  anteriorly,  but  distinct  pos- 
teriorly; five  vertebral  shields,  only  third  longer  than  wide,  all 
narrower  than  costals;  latter  shields  wider  than  long,  four  on 
each  side ;  eleven  marginals  on  each  side ;  a  small  nuchal,  longer 
than  wide ;  supracaudals  small,  longer  than  wide,  slightly  notched ; 
posterior  edge  of  carapace  not  or  but  very  slightly  serrate;  plas- 
tron about  the  size  of  opening  of  shell,  only  slightly  pointed 
behind  with  notch  in  posterior  part ;  gular  shields  small,  longer 
than  wide,  without  notch,  suture  between  them  much  longer  than 
that  between  humerals ;  transverse  suture  between  humerals  and 
pectorals  curved,  the  curve  convex  anteriorly ;  pectorals  as  broad 
as  long,  their  mutual  suture  as  long  as  or  a  little  shorter  than 
mutual  suture  of  abdominals ;  f emorals  broader  than  long,  suture 
between  them  and  abdominals  curved,  the  curve  convex  poste- 
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riorly ;  anals  longer  than  broad,  triangular,  their  mutual  suture 
as  long  as  that  between  abdominals;  hinge  between  pectorals 
and  abdominals  very  flexible;  sutures  between  pectorals  and 
marginals  about  same  as  that  between  abdominals  and  marginals ; 
foreleg  moderately  long,  with  five  clawed  digits,  claws  more 
than  half  the  length  of  digits ;  a  short  web  between  digits ;  fore- 
arm with  numerous  broadened  scales ;  two  large  scutes  and  two 
^mall  ones  on  inner  side  of  arm,  four  large  unequal-sized  scutes 
on  underside  of  foreleg ;  bottom  of  foot  covered  with  small  equal- 
sized  scales ;  toes  covered  with  imbricate  plates,  five  above  longest 
toe ;  hind  leg  longer  than  foreleg,  with  four  clawed  digits ;  a  few 
enlarged  scutes  on  posterior  side  of  leg ;  no  large  scales  on  upper 
or  anterior  side;  a  few  enlarged  scales  on  heel  and  numerous 
unequal-sized  scales  on  foot,  larger  than  those  on  forefoot;  tail 
short,  with  a  double  series  of  subcaudal  plates,  twelve  or  thirteen 
pairs  in  all ;  exposed  skin  of  body  covered  with  fine  tubercles. 

Color  in  life. —  (From  a  living  specimen  in  the  Bureau  of 
Science  aquarium.)  Brown  above,  with  very  indistinct  darker 
areas  on  back ;  below,  marginals  yellow,  each  with  a  large  black 
area  on  outer  posterior  edge;  plastral  scales  each  with  a  large 
irregular  black  blotch  covering  about  one-third  of  each  scute; 
head  uniform  dark  brown  above;  a  broad  brown  stripe  as  wide 
as  head  continuing  on  neck;  a  yellow  stripe  from  point  of  snout 
along  canthus  rostralis  through  upper  part  of  orbit  and  across 
temporal  region  where  it  widens  slightly;  a  dark  brown  line  be- 
gins below  the  yellow  one  on  point  of  snout,  runs  through  eye,  then 
widens  and  continues  on  side  of  neck  to  body;  a  second  yellow 
stripe  begins  on  snout,  below  the  brown  line,  and  passes  through 
eye  to  ear  where  it  is  lost  in  the  yellow  of  side  of  neck;  below 
this  a  brown  line  crosses  lower  part  of  orbit  to  ear;  below  this 
another  yellow  line  with  a  thin  brown  line  below  it;  a  brown  line 
borders  lower  jaw  and  continues  to  below  ear;  chin  and  throat 
yellow  to  flesh  color;  a  short  black  stripe  on  posterior  part  of 
neck  on  side;  legs  mottled  with  gray;  forelegs  usually  with  dim 
light  stripes,  continuing  on  toes. 

Variation, — In  the  Bureau  of  Science  collection  there  are  three 
other  adult  specimens  from  Polillo  and  five  young  ones.  The 
adults  all  agree  in  the  smoothness  of  the  carapace;  in  two  (Nos. 
1463  and  1464)  the  trace  of  the  dorsal  keel  is  almost  effaced, 
^nd  the  anal  shields  are  fused  into  a  single  large  shield.  In 
the  specimen  described  they  are  only  partially  fused.  In  the 
fourth  specimen  (No.  1462)  the  two  plates  are  distinct.  This 
specimen  has  a  broad  regular  depression  along  the  middle  of  the 
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plastron,  while  in  the  other  three  the  plastrons  are  gently  convex* 
A  specimen  (No.  1475)  from  Laguna  Province,  Luzon,  exhibits 
a  partial  fusion  of  the  anal  shields  and  only  a  dim  trace  of  the 
dorsal  keel.  The  amount  of  black  on  the  plastron  varies  con- 
siderably. In  certain  specimens  the  black  almost  covers  the 
entire  plastron ;  in  others  it  is  almost  wanting. 


Measurements  of  Cyclemys  amboinensis   (Daudin), 


mm. 


Total  lengrth,  head  extended  238 

Total  length  of  carapace  158 

Greatest  width  of  carapace  110 

Height  of  body  70 

Length  of  plastron  150 

Width   of  plastron  78 

Length  of  posterior  lobe  84 

Length  of  anterior  lobe  65 

Length  of  tail,  behind  anus  20 

Length  of  head  38 

Width  of  head                          •  24 

Young. — The  young  differ  rather  markedly  from  the  adults. 
A  very  strong,  blunt  keel  from  nuchal  plate  to  end  of  last  ver- 
tebral; vertebral  shields  distinctly  wider  than  long,  very  nearly 
as  wide  as  costals;  two  fine  distinct  keels  passing  along  upper 
half  of  costals;  marginals  very  much  broader  proportionally 
than  in  the  adult ;  carapace  very  finely  sculptured ;  plastron  with 
a  distinct,  transverse  depression  across  hinge ;  anal  plates  distinct, 
suture  of  abdominal  plate  with  the  marginals  larger  than  that 
of  pectoral  with  the  marginals.  Carapace  uniform  dark  brown ; 
dark  color  on  plastron  forming  a  single  continuous  figure  and 
not  reaching  outer  edge  of  scutes ;  dark  areas  at  union  of  plastron 
with  marginals,  and  dark  spots  on  underside  of  marginals. 

There  are  two  other  adult  specimens  in  the  Bureau  of  Science 
collection.  In  a  living  specimen  in  the  Bureau  of  Science 
aquarium  the  carapace  retains  the  three  keels ;  the  shields  are 
roughly  sculptured  on  the  upper  posterior  parts  and  the  con- 
centric growth  lines  are  very  distinct,  with  a  few,  slight,  radiating 
ridges.  The  posterior  edge  of  the  carapace  is  distinctly  serrate 
and  there  is  a  distinct  notch  between  the  supracaudals ;  there  is 
a  small  notch  in  the  plastron  between  the  anals.  The  very  im- 
portant character  of  the  posterior  serrations  on  the  carapace 
suggests  a  distinct  geographic  race.  The  locality  from  which 
the  specimens  came  is  unknown. 

Remarks. — ^Turtles  of  this  species  are  fairly  common  in  the 
Philippine  Islands  or  at  least  are  frequently  seen,  because  they 
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are  often  kept  as  pets.  The  adults  are  often  found  at  a  con- 
siderable distance  from  water;  the  young,  however,  are  aquatic. 
The  species  is  known  from  Luzon,  Polillo,  Dinagat,  and  Min- 
danao. It  ranges  from  southeastern  Asia  through  the  Malay 
Archipelago  to  Celebes  and  Amboina.  The  name  for  the  species 
in  the  Yisayan  dialects  is  bao. 

CYCLEMYS   DHOR   Gray* 
Plate  12,  figs.  1  and  2;  Plate  14,  figs.  1  to  4 

Emys  dhor  Gray,  Syn.  Rept.   (1831)   20,  part. 

Cyclemys  orhiculata  Bell,  Proc.  Zool.  Soc.  London   (1834)   17;  Mon. 

Test.  (1842)  pis.  24  and  25;  Gray,  Proc.  Zool.  Soc.  London  (1863) 

178;  Theobald,  Journ.  Linn.  Soc.  10   (1870)  '12. 
Emys  dentata  Gray,  111.  Ind.  Zool.  2   (1834)  pi.  58,  fig.  2. 
Cistudo  diardiiBvM.ERiL  and  BiBRON,  Erp.  Gen.  2    (1835)   227. 
Cistudo  dentata  Gray,  Cat.  Zool.    (1844)    32. 
Emys  diardii  ScHLEGEL,  Verli.  Natuurk.  Afbeeld.  44   (1849)   figs.  6 

and  7. 
Cyclemys  dentata  Gray,  Cat.  Shield  Rept.  1   (1855)  42,  pi.  19;  Jerdon, 

Proc.  As.  Soc.  Bengal  (1820)  68;  Theobald,  Cat.  Rept.  Brit.  India 

(1876)   8. 
Emys  dhor  Strauch,  Chel.  Stud.   (1862)  28;  Verth.  Schildkr.   (1865) 

58. 
Cyclemys  oldhami  Gray,  Proc.  Zool.  Soc.  London  (1863)  178;  GtiNTHER, 

Rept.  Brit.  India  (1864)   15,  pi.  5,  fig.  6;  Gray,  Suppl.  Cat.  Shield 

Rept.  1    (1870)   23. 
Cyclemys  ovata  Gray,   Proc.  Zool.   Soc.   London    (1863)    179;   Suppl. 

Cat.  Shield  Rept.  1   (1870)  23. 
Cyclemys  bellii  Gray,  Proc.  Zool.  Soc.  London  (1863)  179. 
Cistudo  orhiculata  Geibel,  Zeits.  f.  ges.  Natur.  27    (1866)   13. 
Cyclemys  dhor  Gray,  Suppl.  Cat.  Shield  Rept.  1  (1870)  23;  Boulenger, 

Cat.  Chel.  Rhyn.  Croc.  Brit.  Mus.    (1889)    131;  Fauna  Brit.  India, 

Rept.   (1890)    30;  Ann.  &  Mag.  Nat.  Hist.  VI  14    (1894)    82   (Pa- 
lawan) ;  Bartlett,  Note  Book  Sarawak  1    (1894)  3;  Flower,  Proc. 

2k)ol.  Soc.  London  (1899)  613;  Carruccio,  Boll.  Soc.  Zool.  Ital.  II  1 

(1900)  95;  Werner,  Zool.  Jahrb.  Syst.  13  (1900)  482;  Brown,  Proc. 

Acad.  Nat.  Sci.  Philadelphia  54  (1902)  176;  Siebenrock,  Sitzb.  Akad. 

Wiss.  Wien  112    (1903)   341;  Zool.  Jahrb.  Suppl.   10    (1909)    501; 

MocQUARD,  Rev.  Col.  Paris   (1907)  11;  de  Rooij,  Rept.  Indo-Aust. 

Arch.  1    (1915)   302. 

Description  of  species. —  (From  a  living  adult  specimen,! 
belonging  to  W.  Schultze^  Manila,  P.  I.,  collected  in  Palawan.) 
Head  moderately  large,  completely  retractile.  Snout  slightly 
peaked  just  above  nostrils,  curving  in  profile  from  nostrils  to 

*  Stejneger  is  of  the  opinion  that  the  name  dentata  should  be  retained 
rather  than  cf^or,  see  Mem.  Mus.  Comp.  Zool.  44  (1912)  143.  Gray,  in 
his  later  work,  chose  dhor  as  the  name  for  retention. 

1 1  am  under  obligation  to  Mrs.  W.  Schultze  for  the  privilege  of  de- 
scribing this  specimen. 
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mouth;  nostrils  anterior,  very  close  together;  upper  jaw  with 
a  distinct  bicuspid  hook ;  top  of  head  covered  with  smooth  skin, 
skin  in  temporal  region  and  on  side  of  head  distinctly  lined  and 
broken;  a  slight  elevation  across  skull  just  behind  eyes;  head 
somewhat  depressed  in  occipital  region;  carapace  smooth,  dis- 
tinctly flattened  on  top,  with  an  obscure  keel  from  nuchal  along 
median  line  to  supracaudals,  more  prominent  posteriorly ;  a  slight 
broad  depression  on  each  side  of  keel;  five  vertebral  shields,  all 
distinctly  broader  than  long,  except  first,  which  is  as  broad  as 
long,  all  narrower  than  the  three  anterior  costals;  costals  dis- 
tinctly broader  than  long,  except  last,  which  is  longer  than  broad ; 
eleven  marginals  on  each  side ;  nuchal  very  small,  a  little  longer 
than  broad;  supracaudals  moderate,  not  or  scarcely  notched  be- 
hind; carapace  somewhat  serrated  on  posterior  border,  smoothly 
rounded  laterally  and  with  an  irregular  border  anteriorly ;  plas- 
tron about  as  large  as  opening  of  shell,  anterior  part  extending 
a  little  beyond  anterior  edge  of  carapace,  posterior  part  not 
extending  as  far  as  carapace;  a  transverse  hinge  between  hyo- 
plastron  and  hypoplastron,  this  hinge  not  corresponding  to  suture 
between  pectoral  and  abdominal  shields;  however,  plastron  flex- 
ible on  suture  between  pectorals  and  abdominal  shields;  gular 
shields  triangular,  their  anterior  edges  truncate,  forming  a 
straight  line,  their  mutual  suture  much  longer  than  that  between 
humerals;  a  slight  but  distinct  notch  between  humerals  and 
gulars  on  edge  of  plastron ;  suture  between  humerals  and  pec- 
torals forming  a  wavy  line;  suture  between  pectorals  and  ab- 
dominals curving  strongly,  convex  posteriorly;  mutual  suture 
of  pectorals  longer  than  that  of  other  shields ;  suture  of  pectorals 
with  marginals  much  shorter  than  that  of  abdominals  with  mar- 
ginals ;  suture  between  abdominals  and  f emorals  curved  slightly 
convex  posteriorly;  suture  between  anals  and  f emorals  strongly 
curved  convex  anteriorly ;  anals  with  a  curved  notch,  their  mutual 
suture  longer  than  that  of  f emorals;  intercalary,  axillary,  and 
inguinal  shields  very  small ;  on  anterior  part  of  humerals  a  trace 
of  a  straight  suture  corresponding  to  hinge;  the  two  elements 
formed  by  the  suture  are  entirely  coalesced;  anterior  part  of 
foreleg  covered  with  irregular  enlarged  shields ;  digits  five,  partly 
webbed,  all  covered  above  with  transverse  scales,  each  equipped 
with  a  strong  curved  claw;  forefoot  with  small  irregular  scutes 
on  sole ;  on  underside  of  foreleg  only  a  few  enlarged  scutes ;  hind 
leg  with  four  digits,  each  equipped  with  strong  curved  claws; 
hind  leg  with  no  enlarged  scales  except  on  heel ;  tail  with  eight 
pairs  of  enlarged  subcaudal  scales. 


CYCLEMYS  175 

Color  in  life. — Above,  carapace  light  brown,  with  a  few  darker 
spots  and  a  few  dim  longitudinal  spots  along  keel ;  plastron  and 
marginals  brownish  yellow,  with  distinct  radiating  lines  on  each 
plastral  shield;  head  brownish  yellow,  with  small  dark  spots  on 
neck  with  numerous  lines  of  black  and  yellow;  a  prominent 
yellowish  line  begins  in  occipitotemporal  region,  continuing  the 
length  of  neck;  a  second  prominent  line  begins  immediately 
behind  eye  and  continues  above  ear  to  body ;  chin  and  throat  lined 
with  black  and  yellow;  upper  part  of  legs  somewhat  reddish. 

Measurements  of  Cyclemys  dhor  Gray, 

mm. 

Length  of  carapace  192 

Width  of  carapace  145 

Height  of  carapace  70 

Length  of  plastron  187 

Width  of  plastron  117 

Tail,  from  anus  40 

Variation.— -Besides  the  specimen  described  I  have  at  hand 
two  preserved  specimens;*  one  is  medium-sized,  the  other  young. 

The  medium-sized  specimen  appears  somewhat  abnormal  or 
diseased,  and  it  is  almost  impossible  to  discern  the  suture  be- 
tween the  shields  of  the  carapace;  the  keel  is  obliterated  save 
on  the  posterior  part  of  the  carapace.  Head  brown,  strongly 
mottled  with  black,  markings  on  side  of  head  and  neck  somewhat 
obscured ;  each  abdominal  shield  divided  completely  by  a  straight 
suture  corresponding  to  hinge  of  plastron ;  elements  thus  formed 
not  contiguous. 

The  young  specimen  has  a  very  strong  blunt  keel  the  entire 
length  of  the  carapace;  middle  costal  shields  with  a  small  keel 
on  their  posterior  parts ;  all  shields  rugose ;  marginals  distinctly 
broader  proportionally  than  in  adults ;  posterior  part  of  carapace 
very  strongly  serrate,  posterior  marginals  forming  sharp  points ; 
a  very  distinct  notch  between  supracaudals ;  anterior  part  of 
carapace  serrate;  plastron  apparently  without  hinge;  no  trace 
of  suture  across  abdominal  shields ;  a  small  axillary  and  a  small 
inguinal  shield;  no  intercalary  scutes  evident;  humerals  and  ab- 
dominals forming  direct  sutures  with  marginals;  plastral  shields 
rugose.  Carapace  above  olive  or  yellowish  brown,  with  no  dark 
markings ;  below  very  light  brown,  with  dark  brown  radiating 

*  These  specimens  are  unnumbered  and  belong  to  the  University  of  the 
Philippines.  They  were  loaned  by  Prof.  Artemas  Day  and  Dr.  R.  P. 
Cowles. 
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lines  around  the  edges  of  each  shield  of  plastron  and  marginals ; 
head  with  a  slight  median  keel  from  tip  of  snout,  surface  of  occip- 
ital region  finely  sculptured ;  markings  on  head  and  neck  similar 
to  those  of  the  adult. 

There  is  a  carapace  of  an  adult  specimen  in  the  Bureau  of 
Science  collection  which  differs  from  the  shell  of  the  adult  spec- 
imen described  in  having  the  entire  outer  part  of  the  carapace 
almost  entirely  dark  blackish  brown,  and  the  upper  part  of  the 
costals  and  the  vertebrals  with  radiating  dotted  lines;  the  car- 
apace is  rugose,  showing  distinctly  the  lines  of  growth ;  the  ab- 
dominal shields  have  a  strong  trace  of  a  suture  on  their  anterior 
parts. 

Table  2. — List  of  Philippine  specimens  of  Cyclemys  dhor  Gray, 


No. 

Collection. 

Locality. 

Collector. 

Age. 

1 
2 
3 
4 

W.  Schultze - 

Palawa 
Leyte-. 
.  --do  . 

n 

W.  Schultze 

G.  Lope?: 

Adult 

University  of  the  Philippines 

Do    -       - 

do    _ 

do  . 

--- -.-    Young- 
Adult  _ 

Bureau  of  Science 

Palawa 

n 

1 

No. 

Condition. 

Carapace. 

Plastron. 

■ 

Length. 

Width. 

Height. 

•Length. 

Width. 

1 
2 
3 

4, 

Living                           - 

mm. 
192 
154 
75 
180 

mm, 
145 
115 
70 
148 

mm. 
70 
68 
22 
73 

mm. 

187 
146 
64 
177 

117 
93 
48 

120 

Preserved J 

Do - 

Shell              - - 

Remarks. — Individual  variation  in  this  widely  distributed 
species  is  strongly  marked.  It  varies  greatly  at  different  ages. 
One  can  scarcely  find  two  specimens  that  are  wholly  alike.  The 
species  is  terrestrial  in  habit,  apparently  only  the  young  fre- 
quenting water.  In  the  Philippines  the  species  is  known  from 
Palawan,  Balabac,  and  Leyte.  It  probably  occurs  on  other  large 
islands.  It  was  first  reported  from  the  Philippine  Islands  by 
Boulenger  *  in  1894,  on  the  strength  of  specimens  collected  by 
Everett.  The  species  is  known  from  Java,  Borneo,  Sumatra, 
and  Nias,  Natuna  Islands,  Banka,  Malay  Peninsula,  Burma, 
Siam,  Annam,  and  northern  India. 

*  Ann.  &  Mag.  Nat.  Hist.  VI  14  (1894)  82. 
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Genus  HEOSEMYS  Stejneger  * 

Geoemyda  Gray,  Proc.  Zool.  Soc.  London  (1834)  100,  part;  Cat.  Tort. 

(1844)    14;    Cat.   Shield   Kept.    (1855)    16;    GtJNTHER,   Kept.   Brit. 

India  (1864)  18;  Gray,  Suppl.  Cat.  Shield  Kept.  1   (1870)  25;  An- 

DERSON,  Zool.  Res.  Yunnan  (1879)  716;  Boulenger,  Cat.  Chel.  Rhyn. 

Croc.  Brit.  Mus.   (1889)   135;  Fauna  Brit.  India,  Rept.   (1890)   23; 

Strauch,  Mem.  Acad.  Sci.  St.  Petersburg  38  (1890)  15;  Siebenrock, 

Sitzb.  Akad.  Wiss.  Wien  112    (1903)   340;  Mocquard,  Rev.  Colon. 

(1907)  11;  DE  RooiJ,  Rept.  Indo-Aust.  Arch.  1    (1915)  298. 
Emys  DuMERiL  and  Bibron,  Erp.  Gen.  2   (1835)   232,  part. 
Clemmys  Strauch,  Chel.  Stud.  (1862)  28,  part. 
Heosemys  Stejneger,  Proc.  Biol.  Soc.  Washington   15    (1902)    238; 

Siebenrock,  Zool.  Jahrb.  Suppl.   10    (1909)    506. 

Neural  plates  mostly  hexagonal,  short-sided  behind;  plastron 
extensively  united  to  carapace  by  suture ;  entoplastron  intersected  * 
by  humeropectoral  suture;  skull  lacking  a  bony  temporal  arch; 
anterior  part  of  head  covered  with  undivided  smooth  skin,  pos- 
terior occipital  and  temporal  regions  with  skin  divided  into  scale- 
like elements;  triturating  surface  of  upper  jaw  rather  narrow, 
without  a  median  ridge ;  digits  fully  or  partly  webbed ;  five 
clawed  digits  on  forefoot,  four  on  hind  foot;  tail  very  short. 

The  generic  name  Heosemys  was  made  by  Stejneger  to  include 
the  three  species  long  known  under  the  generic  name  Geoemyda, 
The  latter  name,  as  shown  by  Stejneger,  must  stand  for  the 
species  associated  under  the  name  Nicoria  Gray. 

There  are  three  well-known  species  belonging  to  the  genus 
Heosemys;  namely,  H,  spinosa  Gray,  widely  distributed  from 
Burma  to  the  Malay  Peninsula  and  Archipelago;  H,  grandis 
Gray,  found  in  Burma,  the  Malay  Peninsula,  and  French  Indo- 
China ;  and  H.  depressa  Anderson,  known  from  Arrakan.  A 
fourth  species,  from  Leyte,  Philippine  Islands,  is  here  described. 
Key  to  the  species  of  Heosemys  Stejneger, 

aS  Anterior  margin  of  carapace  serrated. 

6\  Plastron  strongly  narrowed  in  front,  with  a  strong  notch  between 
gular  and  humeral  shields;  plastron  uniform  yellow  or  reddish 
brown H.  leytensis  Taylor    (p.  178). 

*  Annandale,  Rec.  Ind.  Mus.  9^  (1913)  64,  discusses  the  various  species 
recognized  under  the  generic  names  Geoemyda,  Nicoria,  Heosem^ys,  and 
Chaihassia,  He  unites  the  four  groups  under  the  name  Geoemyda,  Later 
(p.  66)  he  shows  in  a  key  that  this  combined  genus  falls  into  three'  groups 
which  he  designates  as  being  equivalent  to  Nicoria  Gray,  Heosemys  Stej- 
neger, and  Chaihassia  Theobald.  He  states  "as  can  be  seen  from  the  key, 
the  Indian  and  Burmese  species  readily  fall  into  three  groups,  which  per- 
haps may  be  ultimately  recognized  as  subgenera." 
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6\  Plastron  moderately  narrowed  in  front,  with  no  notch  or  only  a  slight 
one  between  gular  and  humeral  shields;  plastral  shields  with  radiat- 
ing lines - H.  spinosa  Gray. 

a*.  Anterior  margin  of  carapace  not  serrated. 

6*.  Carapace  arched  or  tectiform  in  a  transverse  section. 

H.  grandis  Gray. 
b^.  Carapace  depressed,  flat  on  vertebral  region H.  depressa  Anderson. 

HEOSEMYS  LEYTENSIS  Taylor 

Plate  11,  figs,  3  and  4;  Plate  13,  fig.  1 

Heosemys  leytensis  Taylor,  Philip.  Journ.  Sci.  16    (1920)    131. 

Type. — An  unnumbered  specimen  in  the  zoological  laboratory, 
University  of  the  Philippines;  collected  at  Cabalian,  southern 
Lreyte,  by  Gregorio  Lopez. 

Description  of  type. — Adult  male.  Head  large,  anterior  part 
covered  with  smooth  undivided  skin;  skin  on  posterior  part  of 
head  and  in  temporal  region  divided  into  scalelike  elements ; 
snout  bluntly  pointed,  nostrils  anterior,  separated  by  a  distance 
equal  to  or  greater  than  diameter  of  a  single  nostril ;  eye  rather 
small,  slit  diagonally,  diameter  of  orbit  distinctly  less  than  length 
of  snout ;  upper  jaw  with  a  distinct  hook,  slightly  bicuspid ;  trit- 
urating surface  of  upper  jaw  narrow,  with  an  indistinct  short 
ridge  or  keel  near  inner  edge ;  choanse  between  eyes ;  ear  slightly 
farther  from  eye  than  eye  from  end  of  snout ;  carapace  smooth 
above,  rather  flattened,  with  no  trace  of  a  keel ;  vertebral  shields 
all  wider  than  long  (fifth  anomalous  and  very  irregular  and 
broken,  forming  an  extra  costal  between  it  and  fourth  costal  on 
left  side)  ;  costals  four  on  each  side  normally,  much  broader  than 
long,  much  broader  than  vertebrals;  eleven  marginals  on  each 
side ;  nuchal  triangular,  broadest  posteriorly ;  anterior  marginals 
touching  nuchal,  extending  far  anterior  to  nuchal  and  about 
five  times  as  large  as  nuchal;  supracaudal  plates  not  or  but 
slightly  notched,  partially  fused ;  anterior  part  of  carapace  deeply 
notched  and  serrate ;  laterally  smooth,  rounded ;  posteriorly  mod- 
erately serrate ;  plastron  narrower,  very  much  smaller  than 
opening  of  shell,  not  as  long  as  carapace  and  not  extending  as 
far  anteriorly,  narrowed  in  front;  plastron  joined  to  carapace 
by  strong  bony  suture;  no  intercalary  shields;  a  small  axillary 
and  an  inguinal  shield;  narrowest  part  of  bridge  contained  in 
total  length  of  plastron  a  little  more  than  two  and  one-half  times ; 
gular  shields  quadrilateral,  outer  sides  parallel  for  a  distance 
equal  to  about  half  the  length  of  shield ;  a  large  angular  notch 
between  gular  shields  and  another  between  gulars  and  humerals ; 
mutual  suture  of  gulars  longer  than  that  of  humerals,  the  latter 
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somewhat  less  than  suture  between  pectorals ;  abdominal  shields 
large,  not  as  broad  as  pectorals,  their  mutual  suture  longer  than 
pectoral  or  femoral ;  a  deep,  more  or  less  semicircular  notch  be- 
tween anal  shields,  suture  between  anals  abnormal ;  foreleg  with 
transversely  somewhat  enlarged  irregular  scales ;  four  prominent 
scales  on  upper  edge  of  arm,  the  two  median  much  the  largest; 
a  large  transverse  scale  on  heel  of  forefoot  and  a  few  small  scales 
on  back  part  of  sole;  five  digits,  each  with  a  strong  curved  claw, 
digits  fully  webbed,  foot  cushionlike ;  one  or  two  small  scales  at 
base  of  claws ;  four  digits  on  hind  foot  with  strong  curved  claws ; 
enlarged  scutes  on  upper  edge  of  hind  leg  and  a  few  small  ones 
on  heel,  none  on  sole ;  two  or  three  enlarged  scutes  above  digits 
near  ends;  tail  very  short,  without  enlarged  scales  above  or 
below ;  skin  on  legs,  body,  and  neck  with  minute  tubercles,  giving 
it  a  feel  like  sandpaper. 

Color  in  alcohol — Above  reddish  rusty  brown,  darker  on  an- 
terior marginals;  uniform  reddish  brown  on  plastron,  darkest 
on  bridge  and  on  anterior  part;  head  uniform  dark  brown, 
slightly  lighter  posteriorly ;  a  narrow  transverse  yellow  line 
crossing  posterior  part  of  head  and  continuing  to  posterior  bor- 
der of  ear ;  upper  part  of  neck  dark ;  lighter,  more  or  less  reddish 
brown  on  sides  and  underside  of  neck;  legs  dark  above,  lighter 
below. 

Measurements  of  Heosemys  leytensis  Taylor. 

mm. 

Total  length,  tip  of  snout  to  end  of  tail  330 

Length  of  carapace  210 

Width  of  carapace  145 

Height  of  carapace  70 

Length  of  plastron  180 

Width  of  plastron  115 

Length   of  head  55 

Width  of  head  42 

Depth  of  head  31 

Eye  to  ear  15 

Eye  to  tip  of  snout  13 

Variation. — A  second  specimen  from  the  same  locality  is 
medium-sized  and  differs  in  a  number  of  characters  from  the 
adult.  A  dim  keel  in  posterior  part  of  carapace ;  distinct  diag- 
onal grooves  in  upper  part  of  costal  shields,  parallel  to  their 
sutures  with  vertebrals;  all  shields  of  carapace  showing  lines 
of  growth ;  carapace  dimly  serrate  anteriorly,  nuchal  notch  rather 
shallow;  marginals  bordering  nuchal  not  extending  anterior  to 
nuchal  more  than  half  its  length  (in  the  adult  they  extend  bieyond 
the  nuchal  a  distance  about  equal  to  its  length)  ;  a  distinct  notch 
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between  supracaudals ;  plastron  similar  to  that  of  adult;  carapace 
brown;  plastron  yellow;  top  of  head  brown,  dimly  mottled  in 
temporal  region;  two  very  distinct  transverse  yellow  lines  on 
sides  of  head  which  barely  fail  to  meet  dorsally,  these  lines 
continuing  below  ear;  a  yellow  spot  on  each  side  of  lower  jaw. 
Length  of  carapace,  126  millimeters;  of  plastron,  118. 

Remarks, — Only  these  two  specimens  are  known.  Both  are 
from  the  same  locality  in  Leyte.  The  species  can  be  readily 
distinguished  by  the  absence  of  the  temporal  arch  and  by  the 
yellow  ring  on  the  posterior  part  of  the  head. 

CHELONIID.^ 

Cheloniidx  Cope,  Proc.  Am.  Phil.  ,Soc.  20    (1882)    143. 

Large  turtles  with  paddle-shaped  legs;  nine  plastral  bones 
covered  with  epidermal  horny  shields;  caudal  vertebrae  procce- 
lous ;  neck  not  completely  retractile ;  temple  roofed  over,  parietal 
bone  in  contact  with  squamosal ;  one  or  two  claws  on  each  leg. 

Genus  ERETMOCHELYS  Fitzinger 

Caretta  Ritgen,  Nova  Acta  Acad.  Leop.-Carol.   14    (1828)    270   (not 

of  Rafinesque). 
Eretmochelys  FiTZiNGER,  Syst.  Rept.    (1843)    30. 
I  Onychochelys  Gray,  Proc.  Zool.  Soc.  London   (1873)   397. 

Marine  turtles,  having  paddle-shaped  legs,  each  with  two  claws ; 
carapace  with  four  pairs  of  costals  and  two  pairs  of  prefrontal 
scales;  scales  of  carapace  imbricating,  with  three  keels;  two 
keels  on  plastron. 

The  turtles  of  this  genus  furnish  the  precious  tortoise-shell 
of  commerce,  which  is  an  important  article  of  export  from  the 
Philippine  Islands. 

ERETMOCHELYS    IMBRICATA    (Pennant) 

Plate  15,  figs.  1  and  2;  Plate  16,  figs.  5  and  6 

Testudo  imbricata  Pennant,  Ind.  Zool.   (1769)   87. 

Chelonia  Eretmochelys  imbricata  Fitzinger,  Syst.  Rept.  (1843)   30. 

Eretmochelys  imbricata  Agassiz,   Contr.    1    (1857)    381;    Stejnegek, 

Report  U.  S.  Nat.  Mus.  for  1902  (1904)  719. 
Chelonia  imbricata  Schweigger,  Prodr.  Mon.  Chel.    (1814)    21. 
Caretta  imbricata  Merrem,  Syst.  Amph.   (1820)   19. 
Onychochelys  kraussii  Gray,  Proc.  Zool.  Soc.  London   (1873)   398. 
i  Chelonia  vir g ata  Wagler,  Icon,  et  Desc.  Amph.  (1833)  pi.  29. 

Chelonia  multiscutata  KuHL,  Beitr.   (1820)   78. 

Chelone  imbricata  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  93  (Jolo). 
Eretmochelys  squamata  Agassiz,  Contr.. Nat.  Hist.  U.  S.  Am.  1   (1857) 

382;  Garman,  Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  25  (1883)  300. 
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Caretta  imbricata  Kelaart,  Rept,  Ceylon  1    (1852)   180. 
Caretta  squamosa  Girard,  U.  S.  Expl.  Exp.,  Kept.  (1858)   442. 
Caretta  rostrata  Girard,  U.  S.  Expl.  Exp.,  Kept.  (1858)   446. 
Eretmochelys  squamosa  Stejneger,  Bull.  U.  S.  Nat.  Mus.  58   (1907) 
511. 

Description  of  species. —  (From  No.  1474,  Bureau  of  Science 
collection;  collected  at  Aparri,  Luzon,  November,  1908.)  Snout 
beaked,  somewhat  projecting  over  lower  jaw;  nostrils  small, 
vertical;  postnasal  shields  moderate,  five-sided,  entering  orbit; 
prefrontals  much  larger  than  postnasals,  pentagonal,  forming 
a  straight  median  suture ;  azygous  prefrontal  hexagonal ;  frontal 
large,  eight-sided,  with  a  small  suture  entering  anteriorly,  form- 
ing its  longest  sutures  with  supraocular,  wider  than  long ;  two 
equal-sized  parietals,  distinctly  shorter  than  frontal;  a  large 
temporal  scale  bordering  frontal;  supraocular  and  parietal  on 
each  side;  three  postocular  shields  entering  orbit,  two  lower 
largest;  these  bordered  by  temporals;  two  upper  temporal  ele- 
ments larger  than  lower;  a  large  elongate  shield  on  either  side 
of  lower  jaw;  region  above  eye  with  small  irregular  scales; 
lower  lid  with  tubercular  scutes;  carapace  covered  with  large 
imbricating  shields;  five  vertebral  shields;  four  pairs  of  costal 
shields;  eleven  marginal  shields  on  each  side;  a  single  nuchal 
shield;  a  pair  of  supracaudal  shields;  vertebrals  with  a  strong 
vertebral  keel;  two  lateral  keels  on  upper  part  of  costal;  pos- 
terior edge  of  each  shield  with  a  thornlike  point;  posterior  edge 
of  carapace  strongly  serrate ;  plastral  elements  normal ;  a  skigle 
azygous  scute  between  gulars;  pectoral  and  abdominal  shields 
largest;  plastron  separated  from  carapace  by  a  series  of  four 
enlarged  intercalary  shields ;  a  few  small  axillary  shields,  largest 
between  humeral  and  first  intercalary;  a  single  small  inguinal 
scale;  plastron  with  two  strong  keels  with  a  prominent  depres- 
sion between  them;  legs  paddlelike,  anterior  much  larger  than 
posterior;  inner  side  of  leg  with  eight  shields,  broader  than 
long ;  tip  of  leg  with  two  enlarged  shields,  separated  by  a  smaller 
shield;  outer  side  of  leg  with  sixteen  scutes,  two  of  which  bear 
distinct  claws;  hind  legs  with  eleven  scutes  on  anteriof  edge, 
two  of  which  bear  small  claws;  tail  very  short,  not  extending 
to  tip  of  carapace. 

Color  in  alcohol — Above  deep  brown,  streaked  or  mottled  with 
amber  of  varying  shades;  legs  similar;  head  shields  blackish 
brown,  lighter  on  sutures;  lateral  shields  amber,  with  brown 
spots ;  plastron  yellow  to  amber,  with  a  brown  spot  on  posterior 
part  of  each  shield. 
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Measurements  of  Eretmochelys  imbricata  (Pennant), 

mm. 

Total  length  244 

Length  of  carapace  173 

Width   of  carapace  130 

Length  of  plastron  134 

Width  of  plastron,  across  pectorals  81 

Length  of  foreleg  98 

Length  of  hind  leg  53 

Length  of  head  47 

Width  of  head  30 

Variation. — A  very  young  specimen,  measuring  105  millimeters 
to  end  of  carapace,  is  dark  blackish  brown  to  black;  tips  of 
marginals  and  outer  edges  of  legs  yellowish;  plastron  black; 
body  skin  blackish;  scutes  of  head,  carapace,  and  plastron  iden- 
tical with  those  of  the  described  specimen.  A  carapace  in  the 
Bureau  of  Science  collection  measures  395  millimeters.  There 
are  three  specimens  living  in  the  Bureau  of  Science  aquarium. 

Remarks. — The  turtle  here  described  appears  to  be  of  the 
species  figured  by  Stejneger  *  under  the  name  Eretmochelys 
imbricata.  Between  Stejneger's  drawing  and  the  described 
specimen  in  the  Bureau  of  Science  collection  there  is  no  ap- 
preciable difference. 

Genus  GAEETTA  Eafinesque 

Caretta  Rafinesque,  Specchio  Sci.  Palermo  2   (1814)   66. 
•  Thalassochelys  Fitzinger,  Ann.  Wien  Mus.   1    (1835)    121. 
Caouana   Cocteau   in    Sagra's   Hist.    Fis.    Pol.   Nat.    Cuba,   Kept.   4 
(1838)  31. 

Marine  turtles  with  paddle-shaped,  legs ;  two  pairs  of  pre- 
frontals present ;  five  or  more  pairs  of  costal  shields ;  shields  on 
back  not  imbricate. 

CARETTA  OLIVACEA  (Eschscholtz) 
Plate  16,  figs.  1  and  2 

Chelonia  olivacea  Eschscholtz,  Zooi.  Atlas  1    (1829)   pi.  3    (Manila 

Bay). 
Caouana  olivacea  Gray,  Cat.  Tort.  (1844)  53  (Philippines) ;  Gunther, 

Rept.  Brit.  India   (1864)   52   (seas  of  Philippines). 
Caretta  olivacea  Garman,  Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  52 

(1908)   9. 
Thalassochelys  olivacea  Boettgeb,  Ber.  Senck.  Nat.  Ges.    (1886)   93. 
Thalassochelys  caretta  Casto  de  Elera,  Cat.  Fauna  Filipinas  1   (1895) 

404  (Manila  Bay). 

*  Report  U.  S.  Nat.  Mus.  for  1902  (1904)  718,  figs.  193-197. 
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Description  of  species. — (From  a  specimen  living  in  the  Bu- 
reau of  Science  aquarium.)  Anterior  pair  of  prefrontals  dis- 
tinctly smaller  than  second  pair;  a  small,  rather  elongate  azygous 
prefrontal  between  the  two  supraoculars;  frontal  large,  much 
wider  than  long,  followed  by  four  parietals;  a  large  temporal 
(or  parietal)  element  follows  supraocular  shield  and  borders 
frontal  and  outer  parietal;  three  postocular  shields,  upper 
smallest,  middle  largest,  lower  elongate;  postoculars  bordered  by 
four  temporals,  second  from  top  largest ;  a  distinct  median  keel 
on  carapace,  more  prominent  posteriorly;  six  pairs  of  costals; 
nuchal  divided;  six  vertebral  shields,  fifth  very  small;  thirteen 
marginals  on  each  side;  two  supracaudals ;  plastron  normal; 
four  large  shields  between  carapace  and  plastron;  a  small  in- 
guinal shield  and  a  group  of  eight  axillary  shields,  four  of  which 
touch  pectorals  and  humerals ;  a  small  round  shield  behind  anal 
shields. 

Color  in  life. — Above  olive  drab  to  gray,  rather  lighter  about 
suture;  sides  and  underside  of  neck  whitish;  plastron  whitish. 

Measurements  of  Caretta  olivacea  (Eschsaholtz) , 

mm. 

Length  of  carapace  340 

Width  of  carapace  325 

Height  of  carapace  110 

Length  of  foreleg  260 

Width  of  foreleg  70 

Length  of  hind  leg  180 

Width  of  hind  leg  70 

Length  of  plastron  275 

Width   of  plastron        *  280 

Length  of  tail,  from  anus  15 

Length  of  head,  to  end  of  parietals                                       90 

Depth  of  head  55 

Variation. — This  species  is  known  to  be  subject  to  a  great 
amount  of  variation.  Thus  the  usual  number  of  costals  is  five; 
but  in  the  Manila  specimen  figured  by  Eschscholtz  there  appear 
to  be  seven  on  one  side  and  six  on  the  other,  with  seven  ver- 
tebrals;  there  are  thirteen  marginals  on  each  side.  I  am  un- 
certain whether  the  nuchal  is  divided.  There  are  several  char- 
acters about  Eschscholtz's  figure  that  differ  markedly  from  my 
specimen,  but  these  may  be  due  to  poor  drawing.  The  squama- 
tion  of  the  neck,  the  position  of  the  nostrils^  the  shape  of  the 
occipital  region,  and  the  squamation  of  the  legs — ^all  appear  to 
differ  greatly. 
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Remarks. — This  species  and  an  agamid  lizard  appear  to  be 
the  first  recorded  Philippine  reptiles.  The  species  is  not  rare 
and  is  taken  frequently  in  Manila  Bay. 

Genus  CHELONLA  Latreille 

Chelonia  Brongniart,  Bull.  Soc.  Philom.  Paris  2   (1800)   89   (nomen 

nudum);  Latreille,  Hist.  Nat.  Kept.  1    (1802)   22;  Wagler,  Syst. 
'  Amph.    (1830),  132,  part;   Gray,  Syn.  Kept.    (1831)    51;   Dumeril 

and  BiBRON,  Erp.  Gen.  2    (1835)   530;  Cat.  Zool.    (1844)    54;   Cat. 

Shield  Kept.  1   (1855)  74;  Girard,  U.  S.  Expl.  Exped.,  Herp.  (1858) 

452;    GuNTHER,   Kept.   Brit.   India    (1864)    52;    Gray,    Suppl.    Cat 

Shield  Kept.    (1870)    119;    Stejneger,   Bull.   U.   S.   Nat.   Mus.   58 

(1907)  509. 
Chelone  Brongniart,   Mem.   Sav.   Etrang.    1    (1806)    610;    Strauch, 

Chel.   Stud.    (1862)    59;   BoulENGER,   Cat:   Chel.   Rhyn.   Croc.   Brit. 

Mus.    (1889)    180. 
Chelonias  Rafinesque,  Specchio  Sci.  Palermo  2   (1814)  66, 
Caretta  Merrem,  Tent.  Syst.  Amph.  (1820)  19,  part;  Gray,  Cat.  Tort. 

(1844)  53;  Cat.  Shield  Rept.   (1855)   73. 
Mydas  Cocteau,  in  Sagra's  Hist.  Fis.  Pol.  Nat.  Cuba  4    (1838)   22; 

Gray,  Suppl.  Cat.  Shield  Rept.    (1870)    119. 

CHELONIA  JAPONICA  (Thunberg) 
Plate  17,  figs.  1  to  4 
Testudo  japonica  Thunberg,  Svensk.  Vetensk.  Acad.  Nya  Handl.  8 

(1787)   178,  pi.  7,  fig.  1. 
Chelonia  japonica  Schweigger,  Prodr.  Mon.  Chel.   (1814)   21. 
Chelonia  virgata  Schweigger,  Prodr.  Mon.  Chel.    (1814)    21. 
Chelonia  viridis  Temminck  and  Schlegel,  Fauna  Japon.,  Rept.  (1835) 

pi.  4,  figs.  4,  5,  6;  pi.  6,  figs.  1,  2. 
Chelonia  japonica  Stejneger,  Bull.  U.  S.  Nat.  Mus.  58   (1907)   509; 

Garman,  Bull.  Mus.  Comp.  Zool.  Haryard  Coll.  52  (1908)  8. 

Description  of  species, —  (From  a  living  specimen  in  the  Bu- 
reau of  Science  aquarium.)  Head  large ;  beak  somewhat  hooked ; 
a  single  pair  of  large  prefrontals,  longer  than  wide,  that  on  right 
side  partially  broken;  a  small  azygous  hexagonal  prefrontal 
between  supraoculars,  which  are  larger;  four  postoculars  on 
left  side,  five  on  right  side,  lowest  largest;  frontal  large,  some- 
what notched  in  front,  bordered  behind  by  five  parietals ;  frontal 
and  parietals  bordered  by  two  temporals;  postoculars  bordered 
by  four  shields,  two  upper  largest;  this  series  of  temporals 
followed  by  five  or  six  unequal-sized  shields  and  two  or  three 
very  small  ones,  making  a  total  of  about  twenty  shields  in  tem- 
poral region  behind  eye;  supraocular  region  with  a  series  of 
small  shields ;  lower  jaw  with  narrow  mental  followed  by  a  large 
elongate  shield  which  is  followed  by  several  smaller  ones ;  cara- 
pace smooth ;  five  vertebral  shields ;  four  pairs  of  costals ;  eleven 
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pairs  of  marginals,  first  pair  in  contact  with  first  vertebral  on 
either  side  of  nuchal,  which  is  single;  a  pair  of  supracaudals ; 
legs  long,  with  a  single  claw,  anterior  edge  of  front  leg  with 
fifteen  shields,  about  ten  on  posterior  edge;  a  round  isolated 
shield  near  upper  part  of  underside  of  leg  not  bordering  outer 
edge ;  anterior  part  of  hind  leg  with  eight  shields ;  a  single  claw 
present;  plastron  smooth,  attached  to  carapace  by  four  large 
intercalary  plates;  six  distinct  axillary  scales;  pectoral  shields 
widest  on  plastron. 

Color  in  life, — Above  rusty  reddish  brown,  each  shield  streaked 
with  amber,  head  shields  distinctly  reddish,  each  edged  with 
black ;  shields  on  side  of  head  dark,  with  yellow  along  sutures ; 
shields  on  legs  with  black  centers;  plastron  yellow. 

Measurements  of  Chelonia  japonica  (Thunherg). 

mm. 

Total  length  735 

Length  of  carapace  555 

Width  of  carapace  470 

Height  of  carapace  180 

Length   of   plastron  448 

Width  of  plastron,  across  pectoral  290 

Length  of  head  125 

Width  of  head  90 

Depth  of  head  100 

Tail,  behind  anus  28 

Variation, — The  head  shields  of  this  species  are  subject  to 
more  or  less  variation.  In  a  second  specimen  living  in  the 
aquarium  there  is  a  second  pair  of  prefrontals  bordering  the 
nasal  area  but  not  touching  the  beak.  These  shields  are  small 
and  irregular. 

Rema7^ks, — The  species  is  common  in  the  Philippine  Islands. 
Specimens  have  been  kept  alive  in  the  aquarium.  Th^y  are  very 
frequently  taken  in  Manila  Bay.     They  are  fed  on  fish. 

Suborder  CHILOT^E 
Chilotse  WiEGMANN,  Handb.  Zool.   (1832)   167. 
This  suborder  consists  of  one  family. 
TRIONYCHID^ 
Trionychidm  Bell,  Zool.  Journ.'S   (1828)   515. 
Carapace  and  plastron  without  outer  scales  or  shields  and  not 
entirely  ossified,  covered  with  leathery  skin;  head  completely 
retractile;  no  external  ear;  bony  part  of  jaws  concealed  under 
thick  lips ;  three  digits  with  claws ;  nostrils  at  end  of  a  flexible 
proboscis. 
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Only  a  single  genus  of  this  family  is  positively  known  from 
the  Philippine  Islands.  Species  of  three  other  genera  have  been 
reported  but  probably  erroneously.     They  are  the  following: 

Dogania  subplana  ( Geoff roy  Saint  Hilaire).  Reported  by  Casto  de 
Elera  *  as  T  [rionyx'l  subplamcs,  from  Mindanao  and  Palawan, 
with  specimens  in  the  Santo  Tomas  Museimi  and  in  turn  listed 
from  the  Philippines  by  Siebenrockf  and  de  Rooij,  J  on  the 
strength  of  Casto  de  Elera's  record.  No  specimen  is  now  in  the 
Santo  Tomas  Museimi.  ^ 

Chitra  indica  Gray.  This  species  was  first  reported  from  the  Phil- 
ippine Islands  by  Gray,  who  later  made  the  specimen  the  type 
of  Pelochelys  cumingii,  which  is  now  regarded  as  synonymous  with 
P.  cantorii.  Casto  de  Elera  also  reports  the  species  from  the 
Philippines,  locality  Palawan,  with  a  specimen  in  the  Santo  Tom^s 
Museum.  This  specimen  is  no  longer  extant. 
Trionyx  sinensis  Wiegmann.  Reported  by  Casto  de  Elera  from  the 
Batan  Islands,  and  later  by  Siebenrock  on  the  strength  of  the 
former  record.  The  specimen  reported  as  present  in  the  Santo 
Tomas  Museum  is  no  longer  extant. 

Dogania  subplana  occurs  in  Java  and  Borneo;  Stejneger  re- 
gards its  presence  in  Formosa  as  doubtful.  Chitra  indica  is 
known  only  from  India.  Trionyx  sinensis  occurs  in  Formosa, 
and  a  specimen  has  been  reported  from  Timor. 

Genus  PELOCHELYS  Gray 

Chitra  Gray,  Cat.  Shield  Rept.  1  (1855)  70,  part;  Gunther,  Rept. 
Brit.  India  (1864)  50. 

Pelochelys  Gray,  Proc.  Zool.  Soc.  London  (1864)  89;  (1873)  40;  Suppl. 
Cat.  Shield  Rept.  1  (1870)  90;  Boulenger,  Cat.  Chel.  Rhyn.  Croc. 
Brit.  Mus.  (1889)  262;  Fauna  Brit.  India,  Rept.  (1890)  15;  Strauch, 
Mem.  Acad.  Sci.  St.  Petersburg  VII  38  (1890)  34;  Baur,  Ann.  & 
Mag.  Nat.  Hist.  VI  7  (1891)  445;  Proc.  Am.  Phil.  Soc.  31  (1893) 
221;  Ogilby,  Proc.  Roy.  Soc.  Queensland  19  (1905)  29;  Siebenrock, 
Zool.-Jahrb.  Suppl.  10   (1909)   606. 

''Outer  extremities  of  the  nuchal  plate  overlying  the  second 
dorsal  rib;  neural  plates  well  developed.  Limbs  completely  ex- 
posed. Hyoplastron  distinct  from  hypoplastron ;  not  more  than 
five  plastral  callosities.  Bony  choanse  between  the  orbits ;  jaws 
weak;  postorbital  arch  as  broad  as  the  diameter  of  the  orbit; 
posterior  border  of  pterygoids  free,  without  ascending  process." 
(Boulenger.) 

Only  one  species  of  the  genus  is  known. 

*  Cat.  Fauna  Filipinas  1  (1895)  407. 
fZool.  Jahrb.  Suppl.  10  (1909)  606. 
t  Rept.  Indo-Aust.  Arch.  1    (1915)  326. 
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PEL0CHELY8  CANTORII  Gray 
Plate  16,  figs.  3  and  4 

€kitra  indica  Gray,  Cat.  Tort.   (1844)    49,  part;   Cat.  Shield  Kept. 

(1855)   49;  Gunther,  Kept.  Brit.  India   (1864)   50,  pi.  6,  fig.  C. 
Gymnopus  indicus  Cantor,  Cat.  Mai.  Rept.   (1847)   10. 
Felochelys  cantorii  Gray,   Proc.   Zool.   Soc.   London    (1864)    90,  figs. 

9  and  10;  (1869)  215;  Theobald,  Journ.  Linn.  Soc.  (1868)  10;  Cat. 

Rept.  Brit.  India  (1876)  28;  Baur,  Proc.  Am.  Phil.  Soc.  31    (1893) 

221;  Ogilby,  Proc.  Roy.  Soc.  Queensland  19  (1905)  29;  Siebenrock, 

Zool.  Jahrb.  Suppl.  10   (1909)  607. 
Pelochelys  cumingii  Gray,  Proc.  Zool.  Soc.  London    (1864)    90;   Cat. 

Shield  Rept.  Suppl.    (1870)   91    (type  locality  Philippines). 
Pelochelys  bihronii  Gray,   Proc.  Zool.   Soc.   London    (1864)    90;   Cat. 

Shield  Rept.  Suppl.   (1870)  91. 
Pelochelys   cantoris   BouLENGEm,   C^t.   Chel.   Rhyn.   Croc.   Brit.   Mus. 

(1889)   263;  Fauna  Brit.  India,  Rept.   (1890)   15;  Casto  DE  Elera, 

Cat.  Fauna  Filipinas  1   (1895)  406;  Flower,  Proc.  Zool.  Soc.  London 

(1899)  621;  Werner,  Zool,  Jahrb.  13  (1900)  483;  Siebenrock,  Sitz. 

Ber.  Wiss.  Wien   111    (1902)832,  fig.   12;    112    (1903)    350;   Zool. 

Jahrb.   Suppl.   10    (1909)    607. 
Pelochelys  cantori  de  Rooij,  Rept.  Indo-Aust.  Arch.  1    (1915)   331. 

Description  of  species. — "Costal  plates  eight  pairs,  the  last 
well  developed  and  forming  a  median  suture;  a  single  neural 
between  the  first  pair  of  costals ;  plates  coarsely  pitted  and  ver- 
miculate.  Dorsal  skin  of  young  tuberculate.  Epiplastra  small 
and  widely  separated ;  entoplastron  forming  a  right  or  an  acute 
angle;  plastral  callosities  largely  developed.  Head  moderate; 
snout  very  short  and  broad;  proboscis  very  short;  interorbital 
space  broader  than  the  greatest  diameter  of  the  orbit ;  mandible 
narrowest  at  the  symphysis.  Olive  above,  uniform  or  spotted 
with  darker;  lips  and  throat  of  young  olive,  speckled  with 
whitish;  plastron  whitish."     (Boulenger,) 

A  living  specimen  in  the  Bureau  of  Science  aquarium  has  the 
following  measurements : 

Measurements  of  Pelochelys  cantorii  Gray, 

mm. 

Length  of  carapace  350 

Width  of  carapace  315 

fHeight   of   carapace  76 

Length  of  plastron  295 

Width  of  plastron  290 

Total  length,  head  extended  630 

The  following  characters  are  evident  in  the  living  aquarium 
specimen :  Carapace  moderately  flat,  composed  of  a  bony  inner 
part  surrounded  by  a  wide,  soft,  cartilaginous  rim,  the  part 
above  the  neck  bending  down  strongly,  more  or  less  covered 
with  fine  sculpturing  and  rounded  tubercles ;  bony  part  sculptured 
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and  more  or  less  pitted;  soft  part  of  carapace  posteriorly  with 
lines  crisscrossed  at  nearly  right  angles ;  on  the  sides  these  lines 
longitudinal  and  not  crossing;  a  depressed  area  running  length- 
wise of  carapace  medially;  three  inner  toes  of  fore  and  hind 
legs  with  long,  strong  claws,  the  claw  of  inner  toe  largest;  the 
two  outer  toes  not  extending  beyond  the  edge  of  the  strong  web 
which  extends  along  the  leg;  a  small  callosity  at  base  of  inner 
toes  on  both  feet;  a  strong  scalelike  callosity  across  outer  part 
of  foreleg,  three  callosities  in  the  web  on  outer  side  of  foreleg; 
one  large,  elongate  callosity  in  the  web  on  posterior  side  of 
hind  leg,  a  heavy  widened  scalelike  callosity  on  heel ;  head  very 
large,  much  widened  in  temporal  region;  proboscis  short;  lips 
very  thick;  eye  small,  with  a  dark  line  in  front  and  behind 
pupil;  tail  very  short  behind  anus. 

Color  in  life, — Head  above  olive,  with  minute  black  dots ; 
carapace  olive,  with  a  few  darker  and  lighter  striations  along 
the  median  dorsal  part;  outer  edge  olive,  with  small  spots  of 
darker  and  lighter  color;  plastron  flesh  color,  with  a  few  white 
dots  on  anterior  part;  chin  and  throat  with  minute  dots  of 
black  and  white. 

Remarks, — The  specimen  *  in  the  aquarium  was  captured  in 
1918  at  San  Miguel,  Bulacan  Province,  Luzon,  by  Mr.  Genesio 
Fating,  and  was  presented  to  the  aquarium  by  Mr.  George  Sym- 
monds,  of  Manila.  The  turtle  does  very  well  in  captivity  and 
takes  food  regularly.  The  food  given  is  small  dead  fish.  In 
the  same  tank  are  kept  specimens  of  Cyprinus  carpio  (Chinese 
carp),  and  Megalops  cyprinoides  (buan-buan) ,  and  these  living 
fish  are  not  molested.  When  living  specimens  of  Ophiocephalus 
striatus  (the  mud  fish,  or  dalag),  were  placed  in  the  same 
aquarium  they  were  frequently  killed.  In  Luzon  the  species  is 
known  as  antipa;  it  appears  to  be  rare.  Individuals  grow  to 
be  more  than  a  meter  long. 

*  The  turtle  here  mentioned  died  since  this  paper  was  written ;  the 
specimen  was  preserved,  but  was  destroyed  by  the  Carnival  fire  in  1920. 
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aceras,  Megalophrys  montana,  154. 
achatina,    Hylaplesia,    121. 

Micrhyla,    121. 

Microhyla,  121. 
acutirostris,  Calophrynus,   132. 

Ixalus,  105. 
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amboineilsis,    Cistudo.    170. 
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Bombinator  baleatus,   125. 
Brevicipitidae,    119. 
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bengalensis,    143. 

brevipes,    141. 
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gymnauchen,    143. 
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melanostictus,   143. 

meranostictus,  143. 

muelleri,  142. 

philippinicus,    145. 

scaber.  143. 

jspinipes,  143. 
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Callula,   122. 

baleata,  125. 

comjuncta,   126. 

picta,  123. 
Calohyla,  122. 
Calophrynus,    129. 

acutirostris,    132. 
cantori,    Pelochelys,    187. 
cantorii,    Pelochelys,    187. 
cantoris,  Pelochelys,  187. 
Caouana,  182. 

olivacea,    182. 
Caretta,  180,  182,  184. 

imbricata,   180,   181. 

olivacea,    182. 

rostrata,    181. 

squamosa,  181. 
caretta,   Thalassochelys,   182. 
Ceratophryne,    148. 

montana,   153. 
Ceratophrys   montana,    153. 
Chaperina,  133. 

beyeri,    134. 

visaya,  136. 
Cheloniidse,  180. 
Chelone,    184. 

imbricata,    180. 
Ghelonia,  184. 

eretmochelys,    180. 

imbricata,    180. 

japonica,    184. 

multiscutata,    180. 

olivacea,    182. 

virgata,    180,    184. 

viridis,    184. 
Chelonias,   184. 
Chelyra,    166. 
Chilotse,    185. 
Chitra,   186. 

indica,   186,   187. 
Cistudo,   169. 

amboinensis,    170. 

dentata,  173. 

diardii,  173. 

orbiculata,   173. 
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conjuncta,  Callula,  126. 

Kaloula,  126. 
conjunctus,   Hylaedactylus,   126. 

Hylaedactylus   (Holonectes),  126. 
•liWiacea,  Dermochelys,  167. 

Sphargis,    167. 
Coriudo,    166. 
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Cornufer,  108. 

corrugatus,  115. 

sruentheri,    109. 

jagori,    114. 

laticeps,    118. 

meyeri,   112. 

worcesteri.   111. 
corrugata,    Platymantis,    115. 
corrugatus,    Cornufer,    115. 

Hylodes,    115. 
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Terrapene,    170. 
cumingii,    Pelochelys,    187. 
Cuora,    169. 

amboinensis,    170. 
Cyclemys,  168,  169. 

amboinensis,   169,  170. 
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dentata,  173. 

dhor,    173. 
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D 
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Dermochelys,  166. 
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amboinensis,    169. 

couro,   169. 

dentata,   173. 

dhor,    173. 

diardii,   173. 
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Eretmochelys,  180. 

imbricata,    180. 

squamata,    180. 

squamosa,    181. 
eretmochelys,    Chelonia,    180. 
erythraea,  Hyla,   50. 

Hylarana,    50. 

Hylorana,   50. 

Rana,    50. 
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everetti,    Polypeda+es,    88. 

Racophorus,    88. 

Rana,    63. 
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baleatus,   125. 

conjunctus,   126. 

(Holonectes)     conjunctus,    12  6^ 
Hylaplesia,    121,    141. 
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mindanensis,  41. 
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corrugatus,     115. 
Hylorana,    32. 

erythraea,    50. 

longipes,   89. 

subcaerulea,    50. 


Ichthyophis,  26. 

weberi,    26. 
imbricata,    Caretta,    180,    181. 

Chelone,    180. 

Chelonia,   180. 

Eretmochelys,  180. 

Testudo,    180. 
indica,  Chitra,   186,   187. 
indicus,  Gymnopus,  187. 
isos,    Bufo,    143. 
Ixalus,    77,    96. 

acutirostris,    105. 

?  bimaculatus,   3  05. 

leitensis,    102. 

longicrus,  104. 

mindorensis,    104. 

natator,    78. 

nubilus,    78. 

schmackeri,    103. 
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jagori,    Cornufer,    114. 
jagorii,  Halophila,   114. 
japonica,  Chelonia,   184. 
testudo,     184. 


Kalophrynus,  129. 

acutirostris,    132. 

stellatus,   130. 
Kaloula,  122. 

baleata,    125. 

conjuncta,    126. 

picta,    123,    126. 
Kinosternon,    168. 
Kinosternum  amboinensis,   170 
kraussii,    Onychochelys,     180. 


laevis,  Oxygloesus,  30. 
Laminifera,    168. 
laticeps,  Cornufer,  118. 
leitensis,    Ixalus,    102. 

Philautus,    102. 
Leptobrachium,    148. 

hasseltii,    155. 
Leptomantis,   96. 

bimaculatus,    105. 
leucomystax,  Hyla,   89. 

Polypedates,   89. 

Rhacophorus,    89. 
leytensis,    Heosemys,    178. 

Rana,    47. 
ligayse,  Megalophrys,   151. 
lighti,   Nectophryne,   139. 
Limnodytes,   32. 

erythraeus,   50. 
loiigicrus,    Ixalus,    104. 

Philautus,  104. 
longipes,    Hylorana,    89. 
luzonensis,    Rana,    55. 

M 

macrotis,    Polypedates,    86. 

Rhacophorus,  86. 
maculatus,  Polypedates,  89. 

Rhacophorus,    89. 
magna,  Rana,  44. 
mearnsi,   Rana,   52, 
megacephalus,  Polypedates,  89. 
Megalophrys,  147. 

hasselti,  148,  155,  156. 

ligayae,    151. 

montana,    153,   154. 

montana  var.  aceras,   154. 

stejnegeri,     148. 
Megophrys  monticola,  153. 
melanomenta,    Rana,    69. 
melanostictus,    Bufo,    143. 

Phrynoides,    143. 
meranostictus,   Bufo,   143. 
mercurialis,    Sphargis,    167. 
meyeri,   Cornufer,   112. 

Platymantis,   112. 


Micrhyla,    121. 

achatina,  121. 
Micrixalus,   77. 
Microdiscopus,   30. 

sumatranus,  30. 
Microhyla,  121. 
Microhyla  achatina,    121. 
mindanensis,    Hylarana,   41. 

Rana,   41. 
mindorensis,   Ixalus,    104. 

Philautus,    104. 
moellendorffi,   Rana,   71. 
montana,    Ceratophryne,    153. 

Ceratophrys,  153. 

megalophrys,    158,    154. 
montanus,   Philautus,   106. 
monticola,  Megophrys,  153. 
moodiei,  Rana,  35. 
muelleri,  Bufo,  142. 
multiscutata,  Chelonia,  180. 
Mydas,  184. 
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natator,  Ixalus,  78. 

Staurois,    78. 
natatrix,  Rana,  78. 
Nectophryne,  138. 

lighti,  139. 
Notochelys,  169. 
nubilus,   Ixalus,   78, 


oldhami,   Cyclemys,    173. 
olivacea,    Caouana,    182. 

Caretta,    182. 

Chelonia,   182. 

Thalassochelys,   182. 
Onychochelys,  180. 

kraussii,    180. 
orbiculata,  Cistudo,   173. 

Cyclemys,  173. 
Orchestes,    96. 
Oxyglossus,  30. 

laavis,  30. 
ovata,  Cyclemys,  173. 


palavan^sis,  Rana,  43. 
pardalis,    Polypedates,    82. 

Rhacophorus,    82, 
parva,  Rana,  42. 
Pedostibes,   138. 
Pelobatidse,   147. 
Pelochelys,  186. 

bibronii,    187. 

cantori,    187. 

cantorii,    187. 

cantoris,    187. 

cumingii,  187. 
Phaneroglossa,  28. 
Philautus,  96. 

acutirostris,    105. 

bimaculatus,     105. 

hazelae,    99. 

leitensis,   102. 
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longicrus,  104. 

mindorensis,    104. 

montanus,  106. 

schmackeri,    103. 

woodi,   97. 
philippinensis,    Rana.   67. 
philippinicus,    Bufo,    145. 
Phrynixalus,  137. 

annulatus,    137. 
Phrynoides,  141. 

melanostictus,  143. 
picta,    Callula,    123. 

Kaloula,  123,  126. 
pictus,  Plectropus,  123. 
Platymantis,    108. 

corrugata,  115. 

meyeri,    112. 

plicifera,    115. 
Plectropus,    122. 

pictus,    123. 
plicifera,  Platymantis,  115. 
Polypedates,  32,  80. 

appendiculatus,    81. 

biscutiger,   89. 

everetti,  88. 

hecticus,    87. 

leucomystax,    89. 

macrotis,    86. 

maculatus,   89. 

megacephalus,  89. 

pardalis,    82. 

quadrilineatus,   89. 

rugosus,    89. 

S'milis,    72. 

surdus,    92. 
Pyxiclemys,    169. 
Pyx  idea,     169. 

Q 

quadrilineata,  Hyla,  89. 
quadrilineatus,    Polypedates,    89. 

R 

Racophorus  everetti,  88. 
Ranidse,    28. 
Bana,  32,  77. 

dubita,   68. 

erythraea,    50. 

everetti,  63. 

glandulosa,    76. 

grandocula,  75. 

guerreroi,   56. 

hasseltii,    156. 

leytensis,    47. 

luzonensis,   55. 

magna,   44. 

meamsi,  52. 

melanomenta,    69. 

mindanensis,    41. 

moellendorffi,    71. 

moodiei,    35. 

natatrix,    78. 

palavanensis,   43. 

parva,    42. 

philippinensis,    67. 


Ranar— Continued. 

sanchezi,  57. 

sanguinea,   60. 

similis,    72. 

suluensis,   65. 

tigerina,  37. 

tigrina,    37. 

varians,   60. 

vittigera,   37. 
reinwartii,    Rhacophorus,    82. 
Reptilia,    164. 
Rhacophorus,  80. 

appendiculatus,  81. 

hecticus,    87. 

leucomystax,    89. 

macrotis,  86. 

maculatus,  89. 

pardalis,    82. 

reinwartii,  82. 

rizali,    82. 

surdus,    92. 
Rhinatrema,    26. 
rizali,   Rhacophorus,   82. 
rostrata,    Caretta,    181. 
rugosus,  Polypedates,  89. 


Salientia,    27. 
sanchezi,    Rana,    57. 
sanguinea,    Rana,    60. 
scaber,   Bufo,   143. 
Scaptophryne,    121. 
schlegelii,    Dermochelys,    167. 

Sphargis,   167. 

Sphargis   coriacea,    167. 
schmackeri,  Ixalus,   103. 

Philautus,    103. 
Scytina,    166. 
sexvirgata,    Hyla,    89, 
similis,   PoJypedates,   72. 

Rana,    72. 
sinensis,   Trionyx,   186. 
Siphneus,     121. 
Sphargis,    166. 

coriacea,    167. 

coriacea   var.    schlegelii,    167 

mercurialis,    167. 

schlegelii,  167. 
spinipes,    Bufo,    143. 
spinosa,    Hazelia,    93. 
squamata,    Eretmochelys,    180. 
squamosa,  Caretta,  181. 

Eretmochelys,    181. 
Staurois,  77. 

natator,  78. 
stejnegeri,    Megalophrys,    148. 
stellatus,   Kalophrynus,   130. 
Sternothserus,   168,  169. 
subcaerulea,  Hylorana,   50. 
subplana,    Dogania,   186. 
suluensis,  Rana,   65. 
sumatranus,  Microdiscopus,   30. 
surdus,    Polypedates,    92. 

Rhacophorus,   92. 
Synapsida,    165. 
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Terrapene,    168. 

amboinensis,    170. 

bicolor,    170. 

couro,     170. 
Testudinata,    165. 
TestudinidflB,  168. 
Testudo  amboinensis,   169. 

imbricata,  180. 

japonica,    184. 
Thalassochelys,    182. 

caretta,    182. 

olivacea,    182. 
Theloderma,    80. 
tigerina,   Rana,   37. 
tigrrina,  Rana,  87. 
Trachyhyas,   80. 


Trionychidae,   186. 
Trionyx  Binensis,   186. 


▼arians,   Rana,   60. 
virsata,   Chelonia,   180,   184. 
viridis,    Chelonia,    184. 
visaya,  Chaperina,  186. 
vittifirera,    Rana,    87. 

W 

weberi,    Ichthyophis,    26. 
woodi,    Philautus,    97. 
Worcester i,  Comufer,   111. 


Xenophrys,  148. 
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PREFACE 

This  monograph  is  the  result  of  a  careful  study  of  about  three 
thousand  specimens  of  Philippine  snakes,  preserved  for  the  most 
part  in  the  collection  of  the  Bureau  of  Science  and  in- my  own 
private  collection.  Through  the  courtesy  of  the  directors  of  the 
Museo  de  Santo  Tomas  and  El  Ateneo  de  Manila,  I  was  also 
able  to  make  a  study  of  numerous  specimens  contained  in  their 
important  collections.  A  few  specimens  at  Silliman  Institute, 
Dumaguete,  Oriental  Negros,  were  examined,  as  well  as  a  few  in 
some  of  the  private  collections  in  Manila. 

In  most  cases  the  descriptions  given  in  this  work  are  of 
normal  Philippine  specimens ;  where  no  specimen  has  been  avail- 
able, I  have  taken  a  description  given  by  another  author.  In 
the  definition  of  genera,  I  have  drawn  very  largely  on  Boulenger.* 

I  have  also  drawn  on  various  other  authors  and  on  my  own 
previous  papers  for  illustrations,  and  in  each  case  credit  has 
been  duly  given.  Most  of  the  original  drawings  here  published 
were  made  by  Macario  Ligaya. 

It  has  been  impossible  to  examine  all  the  literature  treating 
of  Philippine  herpetology;  but  many  works  are  included  in  the 
synonymies  which  I  have  been  unable  to  examine. 

It  is  a  matter  for  regret  that  I  have  not  had  access  to  European 
herpetological  collections  from  the  Philippines.  For  the  most 
part,  collections  in  European  institutions  were  studied  and  re- 
ported on  before  the  appearance  of  Boulenger's  work,  and  in 
consequence  the  identifications  are  frequently  incorrect  or  un- 
trustworthy. However,  the  necessity  for  an  examination  of  the 
European  collections  has  been  largely  obviated  by  Boulenger's 
admirable  work.t  I  have  examined  various  collections  in 
America. 

As  companion  volumes  to  The  Snakes  of  the  Philippine  Islands 
I  have  prepared  The  Lizards  of  the  Philippine  Islands  and  Am- 
phibians and  Turtles  of  the  Philippine  Islands.  It  is  expected 
that  the  three  volumes  will  be  published  at  about  the  same  time. 

Edward  H.  Taylor. 

Manila,  P.  L,  Jvly  i,  1919. 

♦Cat.  Snakes  Brit.  Mus.  1-3  (1894-1896). 

tOp.  cit.  >j./^.cr. 


CONTENTS 

Page. 

Illustrations  9 

Introduction  15 

Historical  16 

Bibliography  of  Philippine  Snakes 20 

Economic  Consideration  op  Snakes ~ 31 

Local  Names  for  Philippine  Snakes 84 

Faunal  Relations  and  Distribution  of  Philippine  Snakes....  38 
Species  of  Snakes  Erroneously  Attributed  to  the  Philippine 

Islands  -. — 43 

Classification,  of  the  Snakes 45 

Suborder  Sbrpentes 47 

Nonpoisonous  Snakes 47 

Family  Typhlopid^.. 47 

Genus  Typlhops  Oppel 48 

Typhlops  braminus  (Daudin) 50 

Typhlops  luzonensis  Taylor 52 

Typhlops    jagorii    Peters , 53 

Typhlops  ruficauda  (Gray) 54 

Typhlops  ruber  Boettger 55 

Typhlops  canlaonensis  Taylor 55 

Typhlops  manilaB  Taylor 56 

Typhlops  olivaceus   (Gray) 58 

Typhlops   rugosa   Taylor.... 58 

Typhlops  dendrophis  sp.  nov 60 

Typhlops   suluensis   Taylor 61 

Typhlops    longicauda    Taylor *...  63 

Typhlops  mindanensis  sp.  nov 65 

Typhlops  cumingii    (Gray) 66 

Family  Boid^ 67 

Subfamily   Pythonin^e 68 

Genus   Python    Daudm 68 

Python  reticulatus   (Schneider) 68 

Family  Xenopeltid^e 72 

Genus  Xenopeltis  Reinwardt 73 

Xenopeltis    unicolor    Reinwardt.... 73 

Family  Natricid^ 76 

Subfamily  Acrochordinje  76 

Genus  Chersydrus  Cuvier 77 

Chersydrus  granulatus    (Schneider)..... 77 

Subfamily   NatrIcin^e    78 

Genus  Sib3niophis  Fitzinger 79 

Sibynophis  bivittatus    (Boulenger) 80 

5 


6  CONTENTS 

Page. 

Genus  Natrix  Laurenti 82 

Natrix  stolata   (LinnaBUs) 84 

Natrix  spilogaster    (Boie) 86 

Natrix  chrysarga    (Schlegel) 87 

Natrix  auriculata    (Gunther) 89 

Natrix  crebripunctata    (Wiegmann) 91 

Natrix  linea.ta   (Peters) 92 

Natrix  dendrophiops  Gunther 95 

Natrix  dendrophiops  dendrophiops   (Gunther) .'.. 95 

Natrix  dendrophiops  negrosensis  Taylor 97 

Genus   Oxyrhabdium   Boulenger 99 

Oxyrhabdium  modestum  (Dumeril  and  Bibron) 100 

Oxyrhabdium  leporinum    (Gunther) 103 

Genus  Cyclocorus  Dumeril  and  Bibron 105 

Cyclocorus  lineatus    (Reinhardt) 106 

Subfamily  HoMALOPsiNiE ^ 110 

Genus  Hurria  Daudin 110 

Hurria  rynchops   (Schneider) Ill 

Hurria   microlepis    (Boulenger) 114 

Genus    Fordonia    Gray 115 

Fordonia   leucobalia    (Schlegel) 115 

Subfamily  LANGAHiNiE 116 

Genus  Hologerrhum  Gunther 116 

Hologerrhum  philippinum  Gunther 116 

Subfamily  CoRONELLiNiE 117 

Genus  Ophites  Wagler 118 

Ophites  aulicus    (Linnaeus) 120 

Ophites  tessellatus  (Jan) 124 

Ophites  subcinctus   (Boie) 124 

Genus  Haplonodon  Griffin 126 

Haplonodon   philippinensis   Griffin 126 

Genus  Stegonotus  Dumeril  and  Bibron 129 

Stegonotus  muelleri  Dumeril  and  Bibron 129 

Stegonotus  dumerilii  Boulenger 130 

Genus    Dryocalamus   Gunther 131 

Dryocalamus   philippinus    Griffin 132 

Genus  Zaocys  Cope 134 

Zaocys  luzonensis    Giirither 135 

Zaocys  carinatus  Gunther... 136 

Genus  Holarchus  Cope 138 

Holarchus  meyerinkii    (Steindachner) 139 

Holarchus   ancorus    (Girard) 140 

Holarchus   maculatus    Taylor 143 

Holarchus  burksi  Taylor 145  ' 

Genus  Oligodon  Boie 146 

Oligodon  modestus  Gunther 147 

Oligodon   notospilus    Gunther 148 

Oligodon  iwahigensis  Griffin 149 

Oligodon  schadenbergi  Boettger 151 

Genus    Gonyosoma   Wagler.! 152 

Gonyosoma  oxycephalum    (Boie) 152 


CONTENTS  7 

Page, 

Genus  Elaphe  Fitzinger * 155 

Elaphe  erythrura  (Dumeril  and  Bibron) — 156 

Elaphe  philippina  Griffin ~ 159 

Genus  Liopeltis  Fitzinger 161 

Liopeltis  tricolor   (Schlegel) 162 

Liopeltis  philippinus    (Boettger) 164 

Genus  Dendrophis  Boie ^ 165 

Dendrophis  pictus   (Gmelin) 166 

Genus    Dendrelaphis    Boulenger 169 

Dendrelaphis  caudolineatus    (Gray) 169 

Dendrelaphis  modestus  Boidenger .#. „ 172 

Dendrelaphis  terrificus   (Peters) 174 

Genus  Pseudorhabdium  Boulenger 177 

Pseudorhabdium  longiceps  (Cantor) 178 

Pseudorhabdium  oxycephalum    (Giinther) 179 

Pseudorhabdium  mcnamarae   Taylor 180 

Genus  Typhlogeophis  Giinther 182 

Typhlogeophis  brevis  Giinther.., : 183 

Genus  Calamaria  Boie 183 

Calamaria  grayi  Giinther : 184 

Calamaria   bitorques    Peters 185 

Calamaria  gervaisii  Dumeril  and  Bibron : 186 

Calamaria  gervaisii  gervaisii  Dumeril  and  Bibron 187 

Calamaria  gervaisii  iridescens  Taylor 188 

Calamaria  suluensis  sp.  nov 189 

Calamaria  mindorensis  Boulenger , 190 

Calamaria   everetti    Boulenger « 191 

Calamaria    mearnsi    Stejneger 193 

Calamaria  tropica   sp.  nov 194 

Slightly  Poisonous  Snakes 195 

Subfamily   BoioiNiE 1^5 

Genus  Boiga  Fitzinger 195 

Boiga  dendrophila  (Boie) ~ 197 

Boiga  dendrophila   latifasciata    (Boulenger) ^ 198 

Boiga   dendrophila   multicincta    (Boulenger) 200 

Boiga  dendrophila  divergens  subsp.  nov....L 201 

Boiga  angulata   (Peters) ^ - 204 

Boiga    philippina    (Peters) ^ ~ - 206 

Boiga  cynodon  (Boie) 206 

Genus  Psammodynastes  Giinther 209 

Psammodynastes  pulverulentus    (Boie) 209 

Genus  Dryophiops  Boulenger 213 

Dryophiops   philippina   Boulenger -...  213 

Genus    Chrysopelea    Boie ~ 215 

Chrysopelea    ornata    (Shaw) 216 

Grenus  Dryophis  Dalman 218 

Dryophis  prasinus  Boie ~ 219 

Dryophis  griseus  sp.  nov 221 

Dryophis  preocularis  sp.  nov 222 

Deadly  Poisonous  Snakes..... 224 


8  CONTENTS   ^ 

Page. 

Family  Elapidje 224 

Subfamily    HYmuNiE..^ ^ ^ 225 

Genus  Aipysurus  Lacepede 225 

Aipysunis    eydouxii    (Gray) 226 

Genus    Laticauda   Laurenti ~ 227 

Laticauda  laticaudata    (Linnaeus) 228 

Laticauda   colubrina    (Schneider) 231 

Laticauda  semifasciata    (Reinwardt) 234 

Genus  Disteira  LacepMe ^...  236 

Disteira  cincinnatii  Van  Denburgh  and  Thompson 239 

Disteira  ornata    (Graj^ 241 

Disteira   cyanocincta    (Daudin) 245 

Disteira  cyanosoma  Wall 248 

Genus  Lapemis   Gray ,  249 

Lapemis  hardwickii   Gray 249 

Genus  Pelamydrus  Stejneger 252 

Pelamydrus  platurus   (Linnaeus) 252 

Subfamily    Elapinje...^ , 254 

Genus  Naja  Laurenti ^ 255 

Naja  hannah  (Cantor) 256 

Naja  naja  Linnaeus 259 

Naja  naja  samarensis  Peters 259 

Naja  naja  miolepis   (Boulenger) 262 

Naja  naja  philippinensis  subsp.  nov 265 

Genus   Hemibungarus    Peters 268 

Hemibungarus  collaris   (Schlegel) 269 

Hemibungarus  calligaster   (Wiegmann) 269 

Hemibungarus  mcclungi  sp.  nov 272 

Genus  Doliophis  Girard 273 

Doliophis    bilineatus    (Peters) 274 

Doliophis  philippinus  (Giinther) 277 

Family  Amblycephaud^  * 280 

Genus   Haplopeltura    Boulenger 280 

Haplopeltura  boa   (Boie) 280 

Family   CROTALiDiE 283 

Genus  Trimeresurus   Lacepede 283 

Trimeresurus  mcgregori  Taylor 284 

Trimeresurus  halieus  Griffin 286 

Trimeresurus  flavomaculatus  (Gray) 288 

Trimeresurus  gramineus  (Shaw) 290 

Trimeresurus   schultzei    Griffin 292 

Trimeresurus  philippensis  Gray ^ 295 

Trimeresurus  wagleri    (Boie) 296 

Trimeresurus  wagleri  wagleri  (Boie) 298 

Trimeresurus  wagleri  alboviridis  Taylor 299 

Trimeresurus  wagleri  subannulatus    (Gray) 300 

Index 303 

*  This  family  is  nonpoisonous. 


ILLUSTRATIONS 

Plate  1 
Typhlops  longicauda  Taylor;  a,  head,  lateral  view;  6,  head,  dorsal  view;  c, 
chin.     Type,  X  3. 

Plate  2 

Xenopeltis  unicolor  Reinwardt;  from  a  photograph  of  a  Palawan  specimen. 

Plate  3 
Fig.  1.  Chersydrus  granulatus   (Schneider) ;  after  Cuvier;  young. 

2.  Laticavda  semifasciata  (Reinwardt)  ;  a,  head,  dorsal  view;  6,  head, 
anterior  view. 

Plate  4 

Fig.    1.  Natrix   spilogaster    (Boie) ;    from   a  photograph   of    a    preserved 

specimen  (young) ;  natural  size. 
Figs.  2  to  4.  Natrix  auriculata  (Gunther) ;  after  Boulenger. 
Fig.  5.  Natrix    chrysarga    (Schlegel) ;    from    a    photograph    of    a    young 

specimen   from   Busuanga. 
Figs.  6  and  7.  Natrix  lineata  (Peters)  ;  head;  X  2. 

Plate  5 

Natrix  lineata  (Peters) ;  from  a  photograph  of  a  preserved  specimen  from 
Mindanao. 

Plate  6 

Figs.  1  to  3.  Hurria  ndcrolepis   (Boulenger) ;  after  Boulenger. 

4  to  6.  Dryophiops  philippina  Boulenger;  after  Boulenger. 

Plate  7 

Fig.  1.  Hologerrhum  philippinum  Giinther;  after  Gunther,  a,  lateral  view 
of  head. 
2.  Oligodon  notospilus  Gunther;  after  Giinther. 

Plate  8 

Ophites  subcincttis    (Boie) ;  from  a  photograph  of  a  preserved  specimen 
from  Palawan. 

Plate  9 

Haplonodon  philippinensis  Griffin;  from  the  type;    X  1. 

Plate  10 

Fig.  1.  Sibynophis   bivittatus    (Boulenger) ;   from  a  photograph  of  a  Bu- 
suanga   specimen. 
2.  Dryocalamus  philippinus  Griffin;  from  a  photograph  of  the  type. 
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10  ILLUSTRATIONS 

Plate  11 

Figs.  1  and  2.  Dryocalamus  philippinics   Griffin;   head;    X  3. 
3    to    5.  Liopeltis   tricolor    (Schlegel)  ;    head;     X  2. 
6    to    8.  Chrysopelea  ornata    (Shaw)  ;   head;    X  2. 

Plate  12 

Figs.  1  and  3.  Zaocys  luzonensis  Giinther;  after  Boulenger. 

2  and  4.  Zaocys  carinatus  Giinther;  after  Boulenger. 

Plate  13 

Figs.  1  and  2.  Zaocys  luzonensis  Giinther;  from  photographs  of  the  head 
of   a    Luzon    specimen. 

3  to    5.  Oligodon  modestus  Giinther;  after  Boulenger. 

6  and  7.  Dendrelaphis  modestus  Boulenger;   after  Boulenger. 

Plate  14 

Holarchu^  meyerinkii   (Steindachner)  ;   from  a  photograph  of  a  specimen 
from  Sulu  Archipelago. 

Plate  15 
Holarchus  maculatu^  Taylor;  drawn  from  the  type. 

Plate  16 
Holarchus  bwrksi  Taylor;  drawn  from  the  type. 

Plate  17 

Figs.  1  and  2.  Holarchus  ancoru^  (Girard) ;  head. 
3  to  5.  Oligodon  notospilus  Giinther;  head. 
6  and  7.  Holarchus   meyerinkii  *( Steindachner) ;   head. 

Plate  18 

Fig.  1.  Oligodon  notospihis   Giinther;    from   a  photograph   of    a   Balabae 
specimen. 

2.  Oligodon  iwahigensis  Griffin;  from  a  photograph  of  the  type. 

3.  Holarchus  ancoru^   (Girard) ;  from  a  photograph  of  a  living  spec- 

imen from  Manila. 

Plate  19 

Liopeltis  tricolor  (Schlegel) ;  from  a  photograph  of  a  preserved  specimen. 

Plate  20 

Liopeltis  philippinus   (Boettger) ;  from  a  photograph  of  a  Palawan  speci- 
men. 

Plate  21 

Dendrelaphis   caudolineatus    (Gray)  ;    from   a  photograph  of   a  preserved 
specimen  from  Palawan.. 

Plate  22 
Dendrelaphis  terrifictis   (Peters)  ;  from  a  photograph  of  a  preserved  speci- 
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Plate  23 

Dendrelaphis   terrificus    (Peters) ;   after   Giinther^s   plate   of  DendrelaphiM 
philippinicus . 

Plate  24 

Figs.  1    to    4.  Typhlogeophis    brevis    Giinther;    after    Boulenger. 
5    to    7.  Calamaria  everetti  Boulenger;  after  Boulenger. 
8  and  9.  Calamaria   everetti  Boulenger,  young;    after  Boulenger. 

Plate  25 

Boiga  dendrophila  multicincta  (Boulenger) ;  from  a  photograph  of  a  pre- 
served specimen  from  Palawan. 

Plate  26 

Figs.  1  to  3.  Boign  angulata  (Peters);  head;   X  2.     (No.  789,  Polillo.) 

4  to  6.  Boiga  dendrophila  multicincta  (Boulenger) ;  head;  X  1.     (Pa- 

lawan.) 

Plate  27 

Boiga  angulata    (Peters) ;    from   a  photograph   of   a  preserved   specimen. 
(No.  271.) 

Plate  28 

Dryophis  preocularis  sp.  nov.;  from  a  photograph  of  the  type. 

Plate  29 
Laticauda  colubrina  (Schneider);,  after  Cuvier. 

Plate  30 
Laticauda  semifasciata  (Reinwardt) ;  after  Schlegel. 

Plate  31 

Fig.  1.  Pelamydrus   platurus    (Linnaeus) ;    after   Cuvier. 

2.  Naja  hannah  (Cantor) ;  from  a  photograph  of  the  head  of  a  Luzon 

specimen. 

3.  Naja  hannah   (Cantor) ;  from  the  same  specimen  as  fig.  2. 

Plate  32 

Naja  naja  miolepis  (Boulenger) ;  from  a  photograph  of  a  young  specimen 
from   Palawan. 

Plate  33 

Fig.  1.  Hemihungams  calligaster   (Wiegmann) ;   from  a  photograph  of  a 
preserved   specimen. 

2.  Hemibungaru^    calligaster     (Wiegmann) ;    young.     The     specimen 

taken  on  the  same  plate  with  fig.  3  is  much  longer  but  much 
slenderer  than  H,  mcclungi. 

3.  Hemdbunga/rus  mcclungi  sp.  nov.;  from  a  photograph  of  the  type. 

Plate  34 

Figs.  1  and  2.  Hemibungarus  calligaster  (Wiegmann)*;  head;   X  3. 

3  and  4.  Hemibungarus  mcclungi  sp.  nov.;  head,  drawn  from  the 
type;  X  4. 

5  and  6.  Doliophis  bilineatus   (Peters) ;  head. 

7     to    9.  Haplopeltura  boa   (Boie)  ;  head;    X  3. 
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Plate  35 

Fig.  1.  Doliophis  philippinus  (Giinther) ;  after  Giinther;  a,  head,  dorsal 
view. 

2.  Doliophis  philippinus    (Giinther)  ;  from  a  photograph  of  a  young 

specimen  from   Zamboanga. 

3.  Doliophis  bilineatus    (Peters) ;  from  a  photograph  of  a  Palawan 

specimen. 

Plate  36 

Trimeresurus  schultzei  Griffin;  from  a  photograph  of  a  Palawan  specimen. 

Plate  37 

Fig.  1.  Trimeresuriis  philippensis  Gray;  from  a  photograph  of  a  speci- 
men in  Santo  Tomas  Museum. 

2.  Trimeresurus   wagleri  alboviridis   Taylor;    from  a   photograph  of 

the  type. 

3.  Trimeresurus  wagleri  subannulatus    (Gray) ;   from   a   photograph 

of  the  Mindanao  specimen, 

4.  Trimeresurus   wagleri  wagleri    (Boie) ;    from   a   photograph   of   a 

Palawan   specimen. 

TEXT  FIGURES 

Fig.  1.  Head  shields  of  typical  Typhlopidae,  Typhlops  suluensis  Taylor;  e, 
eye;  /,  frontal;  ip^  interparietal;  ins,  internasal  suture;  lahf 
labials;  n,  nasal;  nos,  nostril;  o,  ocular;  par,  parietal;  p/,  pre^ 
frontal;  po,  postocular;  preo,  preocular;  r,  rostral. 

2.  Typhlops    braminus    (Daudin) ;    after    Stejneger;    a,    head,    dorsal 

view;  6,  head,  lateral  view;  c,  head,  ventral  view;  d,  anal  region 
and  tail. 

3.  Typhlops  suluensis  Taylor;  from  the  type;  a,  head,  lateral  view; 

by  head,  dorsal  view;  c.  chin;    X  3. 

4.  Typhlops  cumingii  (Gray) ;  after  Boulenger;  a,  head,  dorsal  view; 

by  head,  lateral  view;  c,  head,  ventral  view. 

5.  Xenopeltis  unicolor  Reinwardt;   after  Boulenger;   a,  head,   dorsal 

view;   6,  head,  lateral  view. 

6.  Typical    Natricinse    head;    after    Griffin;    Dendrelaphis    terrijicvs 

(Peters),  from  Griffin's  figure  of  D.  cseruleatus;  oh,  chin  shield; 
/,  frontal;  il,  inferior  labial;  in,  internasal;  lb,  superior  labial; 
lo,  loreal;  m,  mental,  or  symphysial;  n,  nasal;  par,  parietal;  pf, 
prefrontal;  po,  preocular;  pto,  postocular;  r,  rostral;  so,  supra- 
ocular; ta,  anterior  temporal;  tp,  posterior  temporal;  v,  ventral. 

7.  Natrix  auriculata  (Giinther) ;  after  Boulenger;  a,  head,  dorsal  view; 

b,  head,  lateral  view. 

8.  Natrix  dendrophiops  negrosensis  Taylor;   a,  head,  dorsal  view;   6, 

head,  lateral  view;  c,  head,  ventral  view. 

9.  Oxyrhabdium  modestum  (Dvuneril  and  Bibron) ;  drawing  of  a  Min- 

danao specimen;  a,  head,  dorsal  view;  b,  head,  lateral  view;  c, 
head,  ventral  view;   X  2. 

10.  Oxyrhabdium    leporinum    (Giinther) ;    after    Boulenger;    a,    head, 

dorsal  view;  b,  head,  lateral  view. 

11.  Ophites  aulicus  (Linnaeus);  after  Boulenger;  a,  head,  dorsal  view; 

6,  head,  lateral  view. 
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12.  Ophites  subcinctiis    (Boie) ;   drawing  of  a  Palawan   specimen;   a, 

head,  dorsal  view;  b,  head,  lateral  view;    X  2. 

13.  Haplonodon  philippinensis  Griffin;   a,  head,  dorsal  view;   6,  head, 

ventral  view. 

14.  Pseudorhabdium    oxycephalum    (Giinther) ;    after    Boulenger;    a, 

head,  dorsal  view;   6,  head,  lateral  view;  c,  head,  ventral  view. 
16.  Pseudorhabdium  mcnama/rsB  Taylor;  a,  head,  dorsal  view;  b,  head, 
lateral  view;  c,  head,  ventral  view. 

16.  Typhlogeophis  brevis  Giinther;  after  Boulenger;  head,  dorsal  view. 

17.  Calamaria  everetti  Boulenger;  after  Boulenger;  head,  lateral  view. 

18.  Psammodynastes  pulverulentus    (Boie);  after  Stejneger;   a,  head, 

dorsal  view;  6,  head,  lateral  view;  c,  head,  ventral  view. 

19.  Dryophis  preocularis  sp.  nov.;  drawing  of  a  Polillo  specimen;  a, 

head,  dorsal  view;  6,  head,  lateral  view. 

20.  Aipysurus  eydouxii  (Gray)  ;  after  Jan,  copied  from  Wall;  a,  head, 

dorsal  view;  6,  head,  lateral  view;  c,  head,  ventral  view. 

21.  Laticauda    laticaudata    (Linnaeus);    after    Wall;    a,    head,    dorsal 

view;  6,  head,  lateral  view;  c,  chin. 

22.  Laticauda  semifasciata   (Reinwardt) ;  after  Wall;  a,  head,  dorsal 

view;  6,  head,  lateral  view;  c,  chin. 

23.  Disteira  cincinnatii  Van  Denburgh  and  Thompson;  after  Van  Den- 

burgh  and  Thompson;  a,  head,  dorsal  view;  6,  head,  lateral  view; 
c,  chin ;  d,  anterior  ventrals ;  e,  anal  region ;  /,  ventrals. 

24.  Disteira  ornata  (Gray) ;  drawing  of  a  specimen  from  Manila  Bay; 

a,  head,  dorsal  view;  6,  head,  lateral  view;  c,  head,  ventral  view; 
X2. 

25.  Disteira  cyanocincta  (Daudin) ;  after  Wall;  a,  head,  dorsal  view; 

6,  head,  lateral  view;  c,  head,  ventral  view. 

26.  Disteira   cyanocincta    (Daudin) ;    after   Jan's  D.   westermanni;    a, 

head,  lateral  view;  6,  head,  lateral  view  (variation). 

27.  LapcTMs   hardwickii  Gray;   after   Giinther;   a,  head,   dorsal  view; 

fe,  head,  lateral  view;   c,  chin. 

28.  Pelamydrus  platurus   (Linnaeus) ;  after  Stejneger;  a,  head,  dorsal 

view;  6,  head,  lateral  view;  c,  head,  ventral  view. 

29.  Naja  hannah  (Cantor);  after  Boulenger;  a,  head,  dorsal  view;  6, 

head,  lateral  view. 

30.  Naja  naja  miolepis    (Boulenger);   a,  head,  dorsal  view;   6,  head, 

lateral  view;  c,  chin;    X  1. 

31.  Trimeresurus   mcgregori  Taylor;    from  the  type;    a,  head,   dorsal 

view;  6,  head,  lateral  view;  c,  head,  ventral  view;  X  1. 

32.  Trimeresurus  flavomaculatus    (Gray) ;   after   Boulenger's  Lachesis 

flavoTnaculatus ;  a,  head,  dorsal  view;  6,  head,  lateral  view. 


THE  SNAKES  OF  THE  PHILIPPINE  ISLANDS 

By  Edward  H.  Taylor 

INTRODUCTION 

Since  American  occupation  in  1898,  a  few  notable  herpeto- 
logical  collections  have  been  made  in  the  Philippines,  which  have 
resulted  in  the  discovery  of  several  species  new  to  science  and 
of  others  heretofore  unknown  for  the  Islands.  The  collections 
in  the  Bureau  of  Science  were  enriched  by  the  work  of  H.  M. 
Weber  and  W.  Schultze  in  Palawan,  of  C.  Canonizado  in 
Polillo,  and  of  Lawrence  E.  Griffin  in  Mindoro,  Palawan,  Ban- 
tayan,  and  Luzon.  Since  1912  I  have  collected  extensively  in 
central  eastern  Mindanao,  Negros,  Mindoro,  Palawan,  Busuanga, 
Lubang,  Sulu  Archipelago,  and  Luzon. 

Dr.  Lawrence  E.  Griffin  during  his  stay  in  the  Islands  made 
a  preliminary  study  of  the  collection  in  the  Bureau  of  Science 
and  later  published  four  papers.  One  of  these  describes  two  new 
species  of  snakes  from  Negros,  one  gives  a  list  of  Palawan 
snakes,  another  gives  a  list  of  snakes  from  Polillo,  and  the  fourth 
is  a  checklist  and  key  to  all  known  Philippine  snakes. 

The  results  of  my  collecting  in  Negros  and  in  Sulu  are  in- 
corporated in  two  short  papers  treating  of  the  reptilian  faunas 
of  those  localities.  Another  paper  treats  of  the  genus  Holarchus 
and  describes  two  new  species.  A  fourth  paper  *  includes  de- 
scriptions of  several  new  snakes  from  various  Philippine  local- 
ities. In  the  present  monograph  the  following  supposedly  new 
species  and  subspecies  are  described: 

Typhlops  dend/rophis.  Dryophis  griseus, 

Typhlops  Tmndanensis,  Dryophis  preocularis. 

Calamaria  suluensis.  Hemibungancs  mcelungi, 

Calamaria  tropica,  Naja  naja  philippinensis. 
Boiga  dendrophila  divergens. 

In  spite  of  a  rather  thorough  exploration  of  some  parts  of  the 
Islands  herpetologically,  large  areas  are  comparatively  unknown. 
Thus,  I  have  not  a  single  authentic  record  for  Bohol  or  for 
Marinduque,  and  very  few  for  Cebu,  Masbate,  Leyte,  Panay,  and 

*  Philip.  Journ.  Sci.  14    (1919)   105-125. 
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Catanduanes.  The  fauna  of  the  interior  of  Mindoro  is  prac- 
tically unknown,  as  are  also  the  faunas  of  high  mountains 
everywhere  in  the  Islands.  Undoubtedly  many  new  species  and 
subspecies  await  discovery. 

Species  that  occur  in  various  islands  may  show  variations 
which  in  many  cases  are  small  but  constant.  Thus  it  is  fre- 
quently possible  to  state  the  locality  from  which  a  specimen  comes 
by  mere  examination.  Such  variations  may  consist  of  a  higher 
or  a  lower  average  of  ventrals  or  subcaudals;  a  difference  in 
marking  or  color;  or  in  the  proportions  or  the  relations  of  the 
various  head  scales.  Undoubtedly  larger  collections  will  permit 
the  naming  of  numerous  subspecies.  Not  infrequently  we  find 
that  the  variations  in  various  species  belonging  to  different 
genera,  or  even  families  and  orders,  may  have  the  same  trend; 
that  is,  there  may  be  an  increase  or  a  reduction  in  the  number 
of  ventrals,  or  of  the  scale  rows,  or  of  loreals,  or  there  may  be 
curious  anomalies  in  scale  formation. 

This  is  of  course  to  be  expected,  since  the  same  environmental 
conditions  of  food,  temperature,  rainfall,  elevation,  nature  of  soil, 
etc.,  might  easily  bring  about  related  changes  in  the  fauna  of  a 
particular  locality.  Certainly  a  study  of  these  interrelated  va- 
riations on  various  islands  would  do  much  to  solve,  beyond 
question,  the  part  environment  plays  in  the  bringing  about  of  a 
new  species,  which  in  my  own  opinion  is  certainly  no  small  one. 

HISTORICAL 

Some  of  the  earliest  writers  on  the  Philippines  have  left  rec- 
ords of  snakes — records  which  are  for  the  most  part  native 
stories  or  superstitions,  but  at  all  events  interesting. 

Antonio  de  Morga  *  writes  in  1609 : 

The  forests  and  settlements  have  many  serpents,  of  various  colors, 
which  are  generally  larger  than  those  of  Castilla.  Some  have  been  seen 
in  the  forests  of  unusual  size,  and  wonderful  to  behold.  The  most  harm- 
ful are  certain  slender  snakes,  of  less  than  one  vara  in  length,  which  dart 
down  upon  passersby  from  the  trees  (where  they  generally  hang),  and 
sting  them;  their  venom  is  so  powerful  that  within  twenty-four  hours  the 
person  dies  raving. 

The  large  snakes  are  doubtless  Python  reticulatus;  the  slender 
snakes  might  refer  to  any  or  all  of  several  species. 
Diego  de  Bobadilla  f  writes  in  about  1640 : 

*  Sucesos  de  las  Islas  Filipinas,  by  Antonio  de  Morga,  Mexico,  1609. 
Translated  by  Blair  and  Robertson,  The  Philippine  Islands  1493-1898. 
Cleveland,  The  Arthur  H.  Clark  Co.  16    (1904)   93. 

f  From  Relation  of  the  Filipinas  Islands,  by  Diego  de  Bobadilla,  S.  J., 
1640;  in  Blair  and  Robertson,  op.  cit.  29   (1905)   301. 
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There  are  many  snakes  in  those  islands,  which  are  very  dangerous; 
some  of  them,  when  they  have  young,  attack  people/"*  The  bite  of  those 
called  omodro  is  very  dangerous,  and  those  who  are  bitten  by  it  do  not  live 
one-half  day.  It  is  from  that  effect  that  it  derives  its  name,  for  odro 
signifies  one-half  day.  There  is  another  very  large  snake  called  saua,  I 
have  killed  one  of  that  species  which  was  two  and  one-half  brazas  long. 
The  skin  of  another,  which  measured  thirty-two  [Spanish]  feet  in  length, 
was  brought  to  our  residence  at  Manila.  The  sauas  hang  to  the  branches 
of  trees  along  the  roads,  whence  they  dart  down  upon  people,  or  deer,  or  on 
any  other  prey.  They  wind  themselves  three  or  four  times  around  the 
body,  and  after  having  broken  the  creature's  bones  devour  it.  But  God 
has  provided  a  number  of  herbs  in  those  islands  which  are  used  as  anti- 
dotes to  all  kinds  of  poisons.  Roots  and  herbs  are  found  in  the  mountains, 
which  are  so  many  specific  remedies  against  snake-bites;  the  chief  ones  are 
manongal,  manambo,  logab,  boroctongon,  maglingab,  ordag,  balocas,  bonaa, 
bahay,  igluhat,  dalogdogan,  mantala, 

John  Francis  Gemelli  Careri  writes :  * 

There  are  Snakes  ^f  a  prodigous  Bigness.  One  sort  of  them  call'd 
Ibitin  which  are  very  long,  hang  themselves  by  the  Tail  down  from  the 
Body  of  a  Tree,  expecting  Deer,  wild  Boars,  or  Men  to  pass  by,  to  draw 
them  to  them  with  their  Breath,  and  swallow  them  whole;  and  then  winds 
it  self  round  a  Tree  to  digest  them.  Some  Spaniards  told  me,  The  only 
Defence  against  them  was  to  break  the  Air  between  the  Man  and  the  Ser- 
pent; and  this  seems  rational,  for  by  that  means,  those  Magnetick  or  at- 
tracting Particles  spread  in  that  distance  are  dispersed.  Another  sort  of 
Snake  call'd  Assagua  eats  nothing  but  Hens.  That  they  call  Olopong,  is 
Venomous.  The  biggest  are  called  Bobes,  which  sometimes  are  20  or  30 
Spans  long. 

Another  sort  of  four  footed  Creature,  which  is  also  found  in  America, 
and  devours  Hens,  is  caird  Iguana,  It  is  like  an  Alligator,  the  Skin 
Purple,  speckled  with  Yellow  Spots,  the  Tongue  Cloven,  but  the  Feet  close 
and  with  Claws.  Tho'  a  Land  Creature,  it  passes  over  Rivers  swiftly. 
The  Indians  and  some  Spaniards  eat  it,  and  say  it  tasts  like  a  Tortoise, 

Juan  de  Plascencia  t  writing  in  1589  of  the  witch  doctors  says : 

The  second  they  called  mangagauay,  or  witches,  who  deceived  by  pre- 
tending to  heal  the  sick.  These  priests  even  induced  maladies  by  their 
charms,  which  in  proportion  to  the  strength  and  efficacy  of  the  witchcraft, 

"""^For  a  treatise  on  the  snakes  and  poisonous  animals  of  the  Philip- 
pines, see  Delgado's  Historia,  pp.  889-907.  He  describes  the  omodro  as 
the  odto  (Hemibungarus  collaris) — from  the  word  meaning  "half-day"  or 
**noon,"  and  given  to  it  because  the  bite  proves  fatal  if  given  at  noon, 
but  at  no  other  time.  It  is  of  various  colors  and  very  furious  at  the  hour 
of  noon.  The  saua  (Python  reticulatus)  is  the  largest  snake  of  the  is- 
lands and  is  often  domesticated,  and  is  not  poisonous  to  man.  [Footnote 
in  Blair  and  Robertson.] 

*  A  voyage  round  the  world;  in  A  Collection  of  Voyages.  London  4 
(1704)   454. 

t  Customs  of  the  Tagalogs  (two  relations  by  Juan  de  Plascencia,  0.  S. 
F.)    Manila,  October  21,  from  Blair  and  Roberston,  op.  cit.  7    (1903)    192. 
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are  capable  of  causing  death.  In  this  way,  if  they  wished  to  kill  at  once 
they  did  so;  or  they  could  prolong  life  for  a  year  by  binding  to  the  waist 
a  live  serpent,  which  was  believed  to  be  the  devil,  or  at  least  his  substance. 
This  office  was  general  throughout  the  land. 

An  Englishman  writing  in  1819-1822  *  says : 

Their  serpents,  however,  attain  an  enormous  size:  the  largest  are  those 
of  the  Boa  species  (Constrictor),  and  will  devour  a  horse  or  a  cow  at  a 
meal."''  Of  this  genus  there  is  one  variety  very  beautifully  marked,  which 
frequents  the  houses,  and  is  called  by  the  Spaniards  (Culebra  casera), 
the  house  snake,'*  and  by  the  Indians  "Sawa."  These  are  often  seen  from 
10  to  12  feet  in  length,  but  are  very  harmless.  Few  houses  are  without 
one  or  more  of  them  in  the  cellars,  stables,  &c.  but  they  are  seldom  dis- 
turbed, as  they  are  said  to  devour  rats  and  other  noxious  animals;  though, 
when  these  fail  them,  they  attack  fowls,  or  even  goats.  They  form  a 
favourite  article  of  food  with  the  Chinese,  who  keep  them  in  jars  to  fatten, 
and  the  Indians  may  be  often  seen  carrying  them  through  the  streets  for 
sale. 

Of  other  varieties  they  have  great  numbers ;  some  of  which,  as  the 
"dahun-palay"  or  leaf  of  rice,  of  a  deep  green  and  yellow,  which  frequents 
the  rice  fields,  and  the  "mandadalag,"  or  whip-snake,  are  excessively  venom- 
ous: accidents  from  these  animals  are  not,  however,  very  frequent;  from 
whence  it  may  be  concluded,  that  the  superstition  of  the  natives  has  greatly 
exaggerated  the  number  of  venomous  ones: 

Aduarte  f  writing  in  1690  says : 

When  he  (Fray  Juan  Naya)  was  living  in  the  district  of  Ytabes,  in 
a  village  of  that  province  named  Tuao,  he  was  once  burying  a  dead  man 
in  the  cemetery  when  a  venomous  snake  came  out  from  the  grass  and, 
amid  the  noise  and  alarm  of  the  people,  entered  between  his  leg  and  his 
breeches — ^which  was  an  easy  thing  for  the  snake  to  do,  since  these  gar- 
ments are  worn  loose  in  this  province,  and  resemble  polainas.^^  Although 
the  Indians,  who  knew  how  poisonous  the  snake  was,  cried  out  and  gave 
him  over  for  dead,  father  Fray  Juan  continued  with  the  act  which  he 
was  performing,  because  of  his  duty  as  a  religious,  until  he  had  finished 
biirying  the  Indian;  and  then,  putting  his  hand  in  his  breeches,  he  caught 
the  snake  by  the  neck  and  drew  it  out  and  threw  it  away,  without  receiving 
any  harm  from  it. 

*  Remarks  on  the  Philippine  Islands  and  on  their  capital  Manila,  1819- 
1822.  By  an  Englishman.  From  Blair  and  Robertson,  op.  cit.  51  (1907) 
142. 

^'  It  is  said  by  the  Indians.     [Footnote  in  Blair  and  Robertson.] 
^  Perhaps  Boa  hortulana?     [Footnote  in  Blair  and  Robertson.] 
f  Historia  de  la  Provincia  del  Santo  Rosario  de  la  Orden  de  Predica- 
dores,  by  Diego  Aduarte,  0.  P.  translated  by  Blair  and  Robertson,  op.  cit. 
32   (1905)   107,  108. 

"'  A  sort  of  trousers,  generally  made  of  cloth,  covering  the  legs  as  far 
as  the  knees,  buttoned  or  hooked  together  on  the  outside.  It  has  also  a 
dust-guard,  which  extends  to  the  shoe.  It  is  mainly  used  by  laborers, 
carriers,  and  the  like.  (Dominguez's  Diccionario  Nacional.)  [Footnote 
in  Blair  and  Robertson.] 
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Father  Mastrili,  *  speaking  of  the  capture  of  the  Sultan's 
palace  in  Mindanao  in  1636,  says: 

What  we  saw  when  we  came  to  take  out  this  throne  certainly  surprised 
us;  for,  before  we  reached  the  fire,  two  most  venomous  serpents  came  out 
from  the  feet  of  the  chair,  terrifying  the  soldiers  greatly.  And  truly, 
nothing  other  than  serpents  and  poison  ought  to  guard  the  chair  of  the 
great  devil  of  Mindanao. 

Antonio  Mozo  f  writes  in  1763 : 

Among  these  [remedies]  are  the  gall  and  fat  of  the  python  (called 
saua  and  biting ,  in  various  dialects)  and  another  similar  species  of  ser- 
pent, which  reach  an  enormous  size  in  the  forests  of  the  interior.  The 
gall  is  used  both  internally  and  externally  by  the  natives,  to  cure  chills 
and  pains  in  the  stomach — ^to  which  they  are  especially  liable  from  going 
barefooted,  and  more  or  less  naked,  through  mud  and  rain  at  all  times; 
also  for  malignant  fevers  and  any  inflammation  which  causes  them. 
*  *  *  The  fat  of  these  serpents  is  equally  efficient  for  swellings  or 
pains  in  the  muscles  and  sinews,  especially  those  caused  by  chills  and 
exposure  to  weather. 

I  do  not  know  who  made  the  earliest  herpetological  collection 
in  the  Philippines,  but  as  early  as  1829  Eschscholtz  in  his  Zoo- 
logical Atlas  describes  a  sea  turtle,  Chelonia  olivacea,  from  Manila 
Bay,  and  a  large  lizard,  Hydrosaurm  pmtulosus,  the  species 
commonly  known  as  ibid  or  balubid  in  the  Philippines. 

In  1835  Wiegmann  t  described  a  new  snake.  Flaps  calUgaster, 
together  with  the  lizards  Peropus  mutilatus  and  Draco  spilop" 
tents;  and  Varanics  salvator  is  recorded  as  occurring  in  the 
Islands.     This  collection  was  made  by  F.  J.  F.  Meyen. 

Schlegel  ||  must  have  had  some  Philippine  material  at  hand  in 
1837  since  he  described  in  that  year  Hemibungarus  collaris,  a 
rare  Philippine  snake. 

Hugh  Cuming  began  his  collecting  in  the  Philippine  Islands 
in  1836  and  continued  until  1840.  He  obtained  about  thirty- 
seven  species  of  snakes  and  about  twenty-nine  species  of  lizards. 
From  that  time  down  to  1898  a  number  of  important  collections 
were  made  by  the  following  men  or  expeditions :  Wilkes  Explor- 
ing expedition  (1838-1842)  ;  expedition  of  the  Astrolobe  and 
Zelee;  Friederich  Jagor  (1859-1861);  Karl  Semper  (1858- 
1866)  ;  Adolph  B.  Meyer  (1870-1873) ;  A.  Everett,  John  White- 

*  Letter  from  Father  Marcelo  Francisco  Mastrili  to  Father  Juan  de 
Zalazar,  translated  in  Blair  and  Robertson,  op.  cit.  27   (1906)   269. 

t  Noticia  historico  natural,  translated  by  Blair  and  Robertson,  op.  cit. 
48   (1907)   120. 

t  Nova  Acta  Acad.  Leop.-Carol   (1835)   253,  pi.  25,  fig  2. 

llPhys.  Serp.  2   (1837). 
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head  (1885  and  1890-1896)  ;  Von  Moellendorf  and  Otto  Koch 
(1886-1905)  ;  A.  Schadenberg  (1892?). 

Since  American  occupation  several  important  collections  have 
been  made.  Those  of  Maj.  Edgar  A.  Mearns,  Maj.  T.  M.  J. 
Partello,  Dr.  J.  B.  Steere,  and  Dr.  J.  C.  Thompson  have  found 
their  way  into  American  museums.  Those  made  by  C.  M.  Weber, 
Willie  Schultze,  Richard  C.  McGregor,  and  Lawrence  E.  Griffin 
are  contained  in  the  Bureau  of  Science  collections. 

My  own  collection  on  which  the  bulk  of  this  work  is  founded 
was  made  during  1912  to  1916.  Specimens  taken  in  1917  to 
1919  are  in  the  Bureau  of  Science  collections. 

The  collections  in  the  University  of  Santo  Tomas  Museum  and 
in  El  Ateneo  de  Manila  date  back  for  many  years  and  were 
probably  made  by  the  numerous  students  in  those  institutions. 

BIBLIOGRAPHY  OF  PHILIPPINE  SNAKES 

Only  such  titles  as  have  a  direct  value  in  the  systematic 
study  of  the  Philippine  forms  have  been  included.  A  number 
of  other  works  contain  references  to  Philippine  snakes,  but  most 
of  these  omitted  works  have  no  original  systematic  data. 

Barbour,  Thomas.  A  contribution  to  the  zoogeography  of  the  East  Indian 
Islands.  Mem.  Mus.  Comp.  Zool.  Harvard  College  44  (1912)  1-203, 
8  pis. 

A  splendid  piece  of  work  on  faunal  relationships  of  the  Malay 
Archipelago  and  the  East  Indian  islands,  with  an  annotated  list  of 
herpetological  specimens  collected  or  studied.  There  is  appended  a 
long  series  of  tables  of  distribution  which  include  species  known  to 
this  territory.  From  the  Philippines  are  listed  21  frogs,  18  lizards, 
26  snakes,  1  turtle,  and  1  crocodile. 

Of  the  snakes,  Bimgarus  fasciatus  Schneider  and  T rimer esurus 
sumatramis  Raffles  are  given  in  the  tables  as  occurring  in  the  Phil- 
ippine Islands.  The  inclusion  of  the  former  species  is  probably  an 
error;  the  latter  is  probably  synonymous  with  T,  schultzei  Griffin. 

BoETTGER,  OSKAR.  Aufzahlung  der  von  den  Philippinen  bekannten  Rep- 
tilien  und  Batrachier.     Ber.  Senck.  Nat.  Ges.    (1886)    91-134. 

This  paper,  which  as  its  title  states  is  a  check  list  of  the  turtles, 
crocodiles,  lizards,  snakes,  and  frogs,  lists  the  following:  Turtles, 
5  species  belonging  to  5  genera  and  3  families:  Crocodiles,  2  species 
belonging  to  1  genus  and  1  family;  Lizards,  48  species  (including 
2  subspecies)  belonging  to  18  genera  and  4  families;  Snakes,  85 
species  belonging  to  40  genera  and  18  families.  Many  of  the  species 
of  snakes  are  incorrectly  included  in  the  list,  and  many  are  rep- 
resented under  more  than  one  name.  The  work  is  merely  a  com- 
pilation from  the   works   of   other   authors. 

BoETTGER,    OSKAR.     Katalog    der    Reptilien-Sammlung    im    Museum    der 
Senckenbergischen   Naturforschenden    Gesellschaft  in   Frankfurt   am 
Main;  I.  Theil.  (Rhynchocephalen,  Schildkroten,  Krokodile,  Eidechsen, 
Chamaeleons)   Frankfurt  am  Main   (1893). 
A  few  Philippine  specimens  are  listed. 
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BoBTTGER,    OSKAR.     Ueber    aussere    Geschlechtscharactere    bei    den    See- 
schlangen.     Zool.  Anz.   11    (1888)    395-398. 

Variations  in  three  species  of  Philippine  sea  snakes  are  discussed. 
Eight  species  are  listed  from  the  Philippines. 
BoETTGER,  OsKAR.    Neue  Reptilien  und  Batrachier  von  den  Philippinen. 
Zool.     Anz.  20    (1897)    161-166. 

Lepidodactyliis  brevipes  from  Samar,  and  Lygosoma  (Homolepida) 
moellendorffi  (==  Sphenomorphics  moellendorffi  Boettger)  from  Tablas 
are  the  new  lizards  described.  Two  new  snakes,  Typhlops  ruber  and 
Ablabes  philippimts  (=  Liopeltis  philippinus) ,  and  a  frog,  CalO' 
phrynuis  acutirostris  (=  Kalophrynus  acuUrostris)  y  are  also  described. 
Boettger,  Oskar.  Ber.  Senck.  Nat.  Ges.  (1889)  26,  lists  a  collection  of 
reptiles  from  the  Philippines  collected  by  Moellendorff.  Fordonia 
unicolor  Gray  is  reported  for  the  first  time  from  the  Philippines. 

Idem,  ibid.  (1890)  Ixiii,  lists  a  collection  of  reptiles  and  batrachians 
from  Lreyte,  Philippine  Islands. 

Idem,  ibid.  (1892)  xlix,  lists  Philippine  snakes,  with  one  record 
for  Catanduanes  of  Dipsas  angulata  Peters.  {=  Boiga  angulata 
Peters) . 

Idem,  ibid.   (1893)   xxix,  lists  a  collection  of  reptiles  from  Manila. 

Idem,  ibid.  (1897)  Iv,  lists  a  collection  from  Manila,  Cebu,  Samar, 
and  Culion.    Lycodon  aulictts  capucina  Boie  is  listed  from  Cebu. 

Idem,  ibid.  (1898)  xxxviii,  lists  5  specimens  of  Disteira  cyanodncta 
from  Lake  Taal,  Luzon. 

Idem,  ibid.  (1905)  170,  lists  a  collection  from  the  Philippines,  in- 
cluding 14  specimens  of  Disteira  cyanodncta  from  Lake  Taal. 

Idem,  ibid.    (1906)    115,  lists  a  few  Philippine  snakes. 
Boie.     Isis    (1827)    535,    describes    Tropidonotus   spilogaster    (=     Matrix 

spilog  aster.) 
BouLENGER,    George   ALBERT.     Catalogue    of   the    Snakes    in    the    British 
Museum    of    Natural    History.     London    1    (1893)    i-xiii    +    1-448, 
pis.    1-28;    2     (1894)     i-xi  +  1-382,    pis.    1-20;    3     (1896)     i-xiv + 
1-727,  pis.  1-25. 

In  vol.  1  Stegonotus  dumerUii  is  renamed  and  drawings  are  given 
of  the  following:  Typhlops  cumingii  Gray;  Tropidonotus  auriculatus 
(z=z  Natrix  auriculata  Giinther) ;  Oxyrhabdium  leporinum  Giinther; 
Zaocys  luzonensis  Giinther.  In  vol.  2  drawings  are  given  of  OUgodon 
modestus  Giinther,  Cala/maria  everettiy  and  Typhlogeophis  brevia 
Giinther.  In  vol.  3  Hurria  microlepis  and  Dryophiops  philippina 
are  described.  Drawings  are  given  of  these  two  species  and  of 
Lachesis  flavomaculatus  Gray.  Many  Philippine  species  are  listed 
and  described  throughout  the  work. 
BouLENGER,  GEORGE  ALBERT.  On  the  herpetological  fauna  of  Palawan  and 
Balabac.     Ann.  &  Mag.  Nat.  Hist.  VI   14    (1894)    81-90. 

There  are  listed  1  turtle,  7  lizards,  16  snakes,  and  13  frogs. 
Polyodontophis  bivittatus  is  described  as  new.  Trimeresurus  for^ 
mosus  Schlegel  and  Trimesurus  subannulatus  Gray  are  listed.  Rana 
palavanensis,  Rana  varians,  Rhacophoms  everettiy  and  Ixalus  longi- 
cms  are  described  as  new.  Of  the  37  species  named,  14  are  listed 
from  Balabac.     The  following  snakes  are  also  listed: 

Tropidonotus  spilogaster  Boie    {—   Natrix  spilogaster  Boie). 

Tropidonotus  chrysargus  Schlegel  (=  Natrix  chrysargus  Schlegel). 
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Coluber  erythrurvs    (=  Elaphe  philippina  Griffin). 

Coluber  oxycephalus  Boie    (=   Gonyosoma  oxycephala  Boie). 

Dendrophis  pictvs  Gmelin. 

Dipsas    dendrophila    Schlegel    (=    Boiga    dendrophila   multidncta 
Boulenger) . 

Psammodynastes  pulverulentus  Boie. 

Cerberus   rhynchops   Schneider    (=   Hurria  rhynchops   Schneider). 

Naia  tripudians   Merrem    (=   Naja  naja  miolepis   Boulenger). 

Adeniophis  bilineatus  Peters    (=   Doliophis  bilineatiis  Peters). 

Amblycephalus  boa  Boie    {—   Haplopeltura  boa  Boie). 

Trimeresurus  formosus  Schlegel  {=  Trimeresurus  schultzei  Griffin). 

Trimesurus  subannulatua  Gray  {=  ?  Trimeresurus  wagleri  wagleri 

Boie). 

Boulenger,  George  Albert.    A  catalogue  of  the  reptiles  and  batrachians 

of   Celebes   with   special   reference  to   the  collections  made  by   Drs. 

P.  &  F.  Sarasin  in  1893-1896.     Proc.  Zool.  Soc.  London   (1897)    193- 

237,  pis.  7-11. 

A  list  is  given   of  species  occurring  in   the   Philippines   that  are 
also   common   to    Celebes.     A    discussion   of   the   faunal   relations    is 
added. 
Boulenger,  George  Albert.     Description  of  two  new  snakes  of  the  genus 
Calamaria.     Ann.  &  Mag.  Nat.  Hist.  VI   16    (1895)    481. 

Calamaria  mindorensis  from  the  Everett  collection  is  described 
from  Mindoro. 
Casto  DE  Elera.  Catalogo  sistematico  de  toda  la  fauna  de  Filipinas  cono- 
cida  hasta  el  presente,  y  a  la  vez  el  de  la  coleccion  zoologica  del  Museo 
de  PP.  Dominicos  del  Colegio-Universidad  de  Sto.  Tomas  de  Manila, 
escrito  con  motivo  de  la  exposicion  regional  Filipina.  Manila,  Im- 
prenta  del  Colegio  de  Santo  Tomas   (1895-1896)   3  vols. 

Volume  1  (1895),  Vertebrados,  devotes  pages  399  to  454  to  a  list 
of  the  crocodilians,  batrachians,  turtles,  lizards,  and  snakes.  Among 
the  species  of  snakes  listed  a  great  many  records  have  not  been 
authenticated.  It  is  not  improbable  that  Casto  de  Elera  had  before 
him  a  collection  of  snakes  from  southern  Asia,  or  other  extra-Phil- 
ippine localities,  which  purported  to  come  from  the  Philippine  Islands. 
At  the  present  time,  however,  there  are  no  foreign  snakes  in  the  col- 
lections of  the  University  of  Santo  Tomas. 
Catanjal,  Andres.  Report  on  the  poisonous  snakes  in  the  Philippines, 
pp.  1-45.  [Manuscript.]  An  interesting  work  prepared  for  the 
Philippine  Bureau  of  Health.  Contains  pertinent  data  on  deaths 
caused  from  the  bites  of  poisonous  snakes.  It  gives  a  list  of  native 
names  of  snakes  supposedly  poisonous,  and  records  various  real  or 
superstitious  medicines  and  cures. 
Cope,  Edward  Drinker.  Proc.  Acad.  Nat.  Sci.  Philadelphia  (1860)  244, 
245. 

Simotes  phsenochalinus  (=  Holarchus  ancorus  Girard)  and  Simotes 
aphanospihis   (=  Holarchus  ancorus  Girard)    are  described  as  new. 
A  few  other  Philippine  snakes  are  listed. 
DUM^RIL,  A.  M.  C,  and  Bibron,  G.     Erpetologie  general  ou  histoire  nat- 
urelle  complete  des  reptiles   (1834H854)   9  vols. 

Volume  7  contains  the  following  original  descriptions:      Calamaria 
gervaiaii,  p.  76;  Lycodon  mulleri   (=   Stegonotus  muelleri  Dumeril 
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and  Bibron)  p.  382;  Stenognathus  modestus  {=  Oxyrhabdium  mo- 
destum  Dumeril  and  Bibron)  p.  503;  Leptophis  vertebralis  (  =  ?)  p. 
543.  Leptophis  vertebralis,  if  from  the  Philippines  is  probably  a 
species  of  Matrix,  Their  specimen  of  Campylodon  jyrevostianum,  p. 
964,  probably  originated  in  southern  India  and  not  in  Manila,* 
Fischer,  J.  G.  A  list  of  reptiles  and  batrachians  of  Mindanao.  Jahrb. 
wiss.  Anst.  Hamburg  2  (1885)   80  pis. 

Geophis  schadenbergi  (=  Oxyrhabdium  modestum  Dumeril  and 
Bibron)  and  Trimeresurus  schadenbergi  (=  Trimeresurus  flavoma- 
cvXatus  Gray)  are  described  as  new.  Twenty-one  other  species  are 
listed  from  southern  Mindanao.  Geophis  schadenbergi  is  figured, 
pi.  3,  fig.  4. 
Gabman,  Samuel.  New  and  little-known  reptiles  and  fishes  in  the  museum 
collections.     Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  8  (1881)  85-93. 

Hydrophis  semperi  is  described  as  a  new  species  from  "Lake  Taal, 
Luzon   Island,   Philippines"  from  a  specimen   collected  by   Dr.   Carl 
Semper.     Boulenger   recognizes   this   as   a   distinct  species. 
GiRARD,  Charles.     Proc.  Acad.  Nat.  Sci.  Philadelphia   (1857)   196. 

Describes  the  lizard  Leiolopdsma  vulcania  under  the  name  Lipinia 
vulcanta,  and  Holarchus  ancorus  under  the  name  Xenodon  anconts. 
Girard,  Charles.  United  States  Exploring  Expedition  during  the  years 
1838,  1839,  1840,  1841,  1842,  under  the  command  of  Charles  Wilkes, 
U.  S.  N.,  Vol.  XX.,  Herpetology.  With  folio  Atlas.  Philadelphia, 
J.  B.   Lippincott  and  Co.    (1858)    i-xvii  and   1-496. 

Lists  2  frogs,  1  snake,  and  5  lizards  from  the  Philippines.      The 

snake  is  Xenodon  ancorus   Girard    {—   Holarchus   ancorus   Girard). 

GoGORZA  Y  Gonzales,  Jose  D.    Datos  para  la  fauna  Filipina;  Vertebrados; 

Madrid,  Imprenta  de  Fortaner  (1888)  57  pages.     Extract  from  Anal. 

de  la  Soc.  Esp.  de  Hist  Nat.  17   (1888). 

This  paper  lists  87  reptiles  and  10  amphibians.  Pages  30  to  34 
give  a  list  of  51  Philippine  snakes  in  the  Museo  de  Ciencias  Naturales 
de  Madrid.  Fourteen  of  these  are  referred  only  to  the  genera.  A 
species  is  referred  to  the  genus  Aspidura  from  Angat,  Bulacan.  This 
is  an  error,  as  the  genus  is  confined  to  Ceylon.  Another  species  is 
referred  to  Oxybelis,  a  genus  confined  to  South  America,  The  fol- 
lowing species  if  correctly  identified  probably  did  not  originate  in 
the  Philippines:  CaJktmaria  vermiformis  Dumeril  and  Bibron;  Cory- 
phodon  korros  Reinwardt;  Tragops  nasutus  Wagler;  Dipsas  drapiezii 
Dumeril  and  Bibron;  and  Hydrophis  schistosus  Daudin.  The  list  is 
obviously  rather  untrustworthy. 
Gray,  John  Edward.    Zool.  Miscellany   (1842)   48  to  50. 

Describes  Megaera  flavomaculatus,  Megsera  ornata,  Megsera  varie- 
gata,  Trimesurus  subannulatus,  and  Trimesurus  philippensis. 

The  first  three  species  are  referred  to  Trimeresurus  flavomaculatus 
Gray;  Trimesurus  subannulatus,  to  Trimeresurus  wagleri.    The  speci- 
mens are  from  the  Cimiing  Philippine  collection;  the  exact  localities 
are  not  given. 
Gray,  John  Edwakd.     Ann.  &  Mag.  Nat.  Hist.  11    (1843)   46. 
Describes  Lapemis  loreata  (=  Lapemis  ha/rdwickii  Gray). 

*  See  Boulenger,  Fauna  Brit.  India,  Kept.   (1890)    380. 
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Gray,  John  Edward.     Catalogue  of  Lizards  in  the  British  Museum.     Lon- 
don  (1854). 

The  following  species  of  snakes  are  described  as  new  from  the  Phil- 
ippines: Argyrophis  truncatiis  Gray  (—  Typhlops  braminus  Daudin) ; 
Anilios  ruficauda  Gray  ( =:  Typhlops  ruficauda  Gray) ;  Onychophis 
olivacetis  Gray  (=  Typhlops  olivaceiLS  Gray);  Onychophis  cumingii 
Gray  (=  Typhlops  cumingii  Gray).  These  species  are  founded  on 
specimens  in  the  Cuming  collection  from  the  Philippines. 
Gray,  John  Edward.  Catalogue  of  Viperine  Snakes  in  the  British  Museum 
(1849). 

Records  Parias  flavomaculatus   Gray,  Parias  ornata  Gray,  Parias 
variegata  Gray,  and  Trimesurus  philijypensis  Gray,  on  pages  9  and  10. 
Griffin,  Lawrence  E.     Two  new  species  of  snakes  found  in  the  Philippine 
Islands.      Philip.  Journ.  Sci.  §  A  4    (1909)    55,  56. 

Dendrelaphis  cseruleatus  and  D.  fuliginosus  are  described  as  new. 
These  forms  are  probably  synonymous  with  D.  terrificus  and  D.  mo- 
destus,  respectively. 
Griffin,  Lawrence  E.     A  list  of  snakes  found  in  Palawan.     Philip.  Journ. 
Sci.  §  A  4    (1909)    595-601. 

Dryocalamus  philippinus,  Elaphe  philippina,  Oligodon  iwahigensis, 
and  Trimeresurus  schultzei  are  described  as  new.  The  first  records 
for  the  Philippines  for  Liopeltis  tricolor  Schlegel  and  Trimeresurus 
gramineus  are  included.  I  question  the  correctness  of  the  latter  rec- 
ord. Thirty-two  species  and  2  subspecies  are  listed,  based  on  the 
collection  of  Everett  (studied  by  Boulenger),  and  those  of  H.  M. 
Weber  and  W.  Schultze  which  are  now  in  the  Bureau  of  Science  col- 
lection. , 
Griffin,  Lawrence  E.  A  list  of  snakes  from  the  Island  of  Polillo,  P.  I., 
with  descriptions  of  a  new  genus  and  two  new  species.  Philip.  Journ. 
Sci.  §  D  5   (1910)  211-218,  pi.  1,  1  text  fig. 

Haplonodon  is  the  new  genus,  with  H.  philippinensis  as  its  type. 
Trimeresurus  halieus  is  also  described  as  new.     Fourteen  other  species 
are  listed. 
Griffin,  Lawrence  E.     A  check-list  and  key  of  Philippine  snakes.     Philip. 
Journ.  Sci.  §  D   6    (1911)    253-268. 

Lists  94  species  and  subspecies  of  snakes,  based  largely  on  the 
Philippine  Bureau  of  Science  collection.  Xenopeltis  unicolor  Rein- 
wardt  and  Zaocys  carinatus  Gjinther  are  reported  for  the  first  time 
from  the  Philippines.  The  following  species  are  eliminated  from 
Griffin's  checklist  or  their  nomenclature  changed  by  the  present  work: 

Holarchus  octolineatus   (Schneider).     Philippine  snakes  referred  to 
this  species  should  probably  be  Holarchus  meyerlinkii. 

Holarchus  phsenochalinus   (Cope)    {—  H.  ancorus  Girard). 

Dendrophis   punctulata    (Gray),   included   apparently   only   on   the 
record  of  Parenti  and  Picaglia,  which  appears  to  be  incorrect. 

Elaphe  oxycephala   (Boie)    (=   Gonyosoma  oxycephala  Boie). 

Ablabes  tricolor  (Schlegel)    (=  Liopeltis  tricolor), 

AblaJ^es  philippina  {—  Liopeltis  philippina). 

Dendrelaphis  cseruleatus  Griffin   {—ID.  terrificus  Peters). 

Dendrelaphis  fuliginosus  Griffin   (=   ID.  Tnodestus  Boulenger). 

Gerardia  prevostiana   (Eydoux  et  Gervaise),  included  by  Griffin  on 
Dumeril  and  Bibron's  record  which  appears  incorrect). 
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Naja  naja  cseca   (Gmelin)    (=  N.  n.  philippinensis) . 

Trimeresurus  sumatranus    (Raffles)    (=7".  schultzei  Griffin). 
GuiCHENOT,  A.     In  Dumont  d'  Urville  Voyage  Pole  Sud  et  Oceanie,  ZooL, 
Kept.  (1853). 

Describes    Tropidolasmus   hombroni    (=    Trimeresurus  philippensis 
Gray)   p.  23,  pi.  2,  fig.  2,  from  Zamboanga. 
GtJNTHER,  Albert.     Catalogue  of  Colubrine  Snakes  in  the  Collection  of  the 
British  Museum,  London  (1858)  i-xvi  +  1-281. 

A  new  genus,  Hologerrhum,  with  the  type  Hologerrhum  philip- 
pinum,  is  described.  The  following  species  are  described  as  new  from 
the  Philippines:  Calamaria  grayi;  Rhabdosoma  leporinum  {=  Oxy- 
rhabdium  leporinum) ;  Rhabdosoma  oxycephalum  ( =  Pseudorhabdium 
oxycephalum.      The  following  species  are  listed  from  the  Philippines : 

Calamaria  gervaisii  Dumeril  and  Bibron. 

Calamaria  lumbricoidea  part  {=  Calamaria  grayi  Giinther). 

Simotes  purpurascens  Schlegel  var.  C.   (=  Holarchus  ancorus  Gi- 
rard) . 

Tropidonotu^  spilogaster  Boie   (==   Matrix  spilogaster  Boie). 

Tropidonotu^  chrysargus   (=  Natrix  chrysargus  Boie). 

Elaphis  subradiatus  Schlegel    (=  Elaphe  erythrurus  Dumeril  and 
Bibron). 

Spilotes  melanurus  Schlegel  (=  Elaphe  philippina  and  erythrurus), 

Gonyosomu  oxycephalum^  Reinwardt. 

Psammodynastes  pulverulentus  Boie. 

Crysopelea  ornata  Shaw. 

Dendrophis  pictus  Gmelin. 

Crysopelea  rubescens  Gray   ( =  Dryophiops  philippina  Boulenger) . 

Dendrophis  punctulata    (~   Dendrelaphis   terrificus   Peters). 

Dryophis   prasina   Reinwardt. 

Eudipsas  cynodon  Cuvier   (—  Boiga  cynodon  Cuvier). 

Dipsas   dendrophila    {—    Boiga  dendrophila) . 

Amblycephalus  boa  Kuhl    {—  Haplopeltura  boa  Kuhl). 

Lycodon  aulicus  Linnaeus  (=  Ophites  aulicus  Linnaeus). 

Lycodon  mulleri  Dumeril  and  Bibron  (=  Stegonotus  dumerilii  Bou- 
lenger) . 

Cycloconxs  lineatus  Reinhardt. 

Hamadryas  elaps  Schlegel   {=  Naja  hannah  Cantor). 

Naja  tripudians  var.  F.  Merrem  ( =:  Naja  naja  samarensis  Peters) . 

Elaps  calligaster  Wiegmann    (—   Hemibungarus  calligaster  Wieg- 
mann) . 

Elaps  intestinalis  var.    (=z   Doliophis  philippinus   Giinther). 

Platurus  laticaudatv^   ( =  Laticauda  colubrina  Schneider) . 

These  identifications  refer  only  to   Philippine  records. 
GiJNTHER,  Albert.     On  the  genus  Elaps  Wagler.     Proc.  Zool.  Soc.  London 
(1859)    79^89. 

Callophis   intestinalis   Laurenti  var.   A.    (=    Doliophis   philippinus 
Giinther)   is  figured  and  described. 
GtJNTHER  Albert.     The  reptiles  of  British  India.  London    (1864)    i-xxvii 
-f   1-452,  pis.  1-26. 

An  extensive  treatise  on  the  reptiles  of  India  and  southern  Asia. 
Oligodon  modestus  is  described  as  new  from  the  Philippines.     The 
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following  are  attributed  to  the  Philippines,  and  a  few  other  forms  are 
mentioned  as  occurring  in  the  Philippines : 

Ophiophagics  elaps  (=  Naja  hannah  Cantor). 

Chersydrus  granulatus, 

Dipsas  cynodon  (=  Boiga  cynodon  Cuvier). 

Hydrophis  loreata  Gray   (=  Lapemis  hardwickii  Gray). 

Caliophis  inteMnalis  philippina  Giinther   (=  Doliophis  philippinus 
Giinther) . 
GUNTHEft,  Albert.     Notes  on  some  reptiles  and  batrachians  obtained  by 
Dr.  Adolph  Bernhard  Meyer  in  Celebes  and  the  Philippine  Islands. 
Proc.  Zool.^Soc.  London    (1873)    165^172,  pis.  17,  18. 

Ten  Philippine  lizards  are  listed,  with  copious  notes.  A  drawing 
of  the  head  of  Sphenomorphus  jagori  Peters  is  given  under  the  name 
Hinulia  variegata.  The  snakes  Oligodon  notospilus  from  Mindanao 
and  Zaocys  luzonensis  from  Luzon  are  described  as  new.  Hologerr- 
hum  philippinum  Giinther  and  Oligodon  notospilus  are  figured  by 
complete  drawings,  and  Psevdorhabdium  oxycephalum  Giinther  by 
three  text  figures  under  the  name  Oxycalamus  oxycephalies.  Six 
snakes  are  listed. 
GiJNTHER,  Albert.  List  of  the  manmials,  reptiles,  and  batrachians  sent 
by  Mr.  Everett  from  the  Philippine  Islands.  Proc.  Zool.  Soc.  London 
(1879)    74-79,  pi.   4. 

Lists  1  tortoise,  1  crocodile,  20  lizards,  17  snakes,  and  7  frogs. 
A  new  genus  of  snakes,  Typhhgeophis,  is  described,  with  T.  brevis 
as  the  type.  Dendrophis  philippinen^is  is  described  as  new;  this  is 
Dendrelaphis  terrificus  Peters.  A  good  drawing  is  given  of  this 
species.  The  type  locality  of  both  these  species  is  northern  Minda- 
nao (possibly  Dinagat  in  the  case  of  the  former  species).  The  other 
species  reported  are: 

Cala/maria  gervaisii  Dumeril  and  Bibron. 

Rhabdosoma  modestum  Dumeril  and  Bibron   (=  Oxyrhabdium  mo- 
destum  Dumeril  and  Bibron). 

Oligodon  modestum  Giinther. 

Odontormis  rmielleri  Dimaeril  and  Bibron    (=  Stegonotus  muelleri 
Dumeril  and  Bibron). 

Spilotes  melanurus   Schlegel    {=   Elaphe  erythrurus   Dumeril  and 
Bibron) . 

Tragops  prasinus  Reinwardt  (=  Dryophis  sp.). 

Dipsas  dendrophila  Reinwardt    (=   Boiga  dendrophila  latifasciata 
Boulenger) . 

Dipsas  cynodon  Cuvier  (=  Boiga  cynodon  Cuvier). 

Hologerrhum  philippinum  Giinther. 

Psarmnodynastes   pulverulentvs   Boie. 

Lycodon  aulicus  Linnaeus    (=   Ophites  aulicus  Linnaeus). 

Cerberus  rhynchops  Schneider   (=  Hurria  rynchops  Schneider). 

Naja  tripudians    (=    ?  Naja  naja  philippinensis  subsp.  nov.). 

Trimeresures  wagleri  Schlegel. 

Trimereaurus  flavomaculatus  Gray. 

Most  of  these  species  are  from  northeastern  Mindanao,  and  from 
Dinagat;  a  few  are  from  Negros  and  Leyte. 
GtNTHER,   Albert.     Descriptions   of  two   snakes   from   the  "Challenger" 
collections.     Ann.  &  Mag.  Nat.  Hist.  V  11    (1883)   136,  fig. 
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Tropidonotiis  dendrophidps    (—  Matrix  dendrophiops  Gtinther)    is 
described  from  Zamboanga,  Mindanao. 
Jan,  G.     Elenco  sistematico,  degli  Ofidi.   Milan    (1863), 

The  following  species  are  described  or  listed  from  the  Philippines: 

Lycodon  tessellatTis    (=   Ophites  tessellatus  Jan). 

Hydrophis  abbreviatus  and  Hydrophis  brevis    (=    Lapemis   hard- 

wickii  Gray). 
Hydrophis  westermanni  (=  Disteira  cyanodncta  Daudin). 
Tropidonotus  spilogaster  Boie   (=  Natrix  spilogaster  Boie). 
Composoma  melanurum  (=  Elaphe  erythrurus  Dumeril  and  Bibron). 
Jan,    G.     Iconographie    general    des    ofidiens.     Milan    (1860-1881). 
Livr.  10  (1865),  pi.  2,  fig.  1,  Calamaria  gervaisii, 
Livr.  21    (1867),  pi.  4,  fig.   2,  Composoma  melanurum  manillensis 

{=  Elaphe  erythrurus  Dumeril  and  Bibron). 
Livr.  27    (1868),  pi.  2,  fig.   1,  Natrix  spilogaster  Boie. 
Livr.  30    (1868),  pi.  6,  fig.  3,  Campylodon  prevostianum  Dumeril 

and  Bibron   (=   Gerardia  prevostianum  Dumeril  and  Bibron). 
Livr.  36   (1870),  Lycodon  tessellatus  {=  Ophites  tessellatus  Jan). 
Livr.  39    (1872),  pi.  5,  fig.  1,  Hydrophis  westermanni  (—Disteira 

cyanodncta  Daudin). 
Livr.  41  (1872),  Hydrophis  nigrocinctus  (=  Disteira  spiralis  Shaw). 
Meyer,  A.  B.     Mon.  Berl.  Ak.  (1869). 

Hemibungarus  calligaster  is  listed  from  the  Philippines. 
Meyer,  A.  B.     Sitzb.  Akad.  Berl.    (1886). 

Adeniophis  philippmus  is  described  on  page  614. 
Muller,  F.  Katalog  der  Herpetologischen  Sammlung  des  Basler  Mu- 
seums (1878).  I.  Nachtrag  Catalog  der  Herpetologischen  Sammlung 
des  Basler  Museums  (1880).  II.  Nachtrag  Cat.  Herp.  Samml.  Basler 
Mus.  -(1882).  III.  Nachtrag  Cat.  Herp.  Samml.  Basler  Mus.  1883. 
IV.  Nachtrag  Cat.  Herp.   Samml.  Basler  Mus.    (1885). 

In  the  catalogue  and  the  various   supplements  a  few  species  of 
Philippine  reptiles  are  given.     Most  of  the  Philippine  specimens  are 
listed  in  the  third  supplement. 
Muller,  F.    Verh.  Nat.  Ges.  Basel.  17    (1883). 

Callophis  gemianulis  {=  Hermbungarus  calligaster  Wiegmann) 
is  described  on  page  289. 
Parenti,  p.,  and  Picaglia,  L.  Rettili  ed  anfibi  racolti  da  P.  Parenti  nel 
viaggio  di  circumnavigazions  della  r.  corruetta  "Vettor  Pisani^'  negli 
anni  1882-85,  e  da  V.  Ragazzi  sulle  coste  del  mar  rosso  e  deir  America 
meridionale  negli  anni  1879-84.  Atti.  Soc.  Nat.  Modena,  Mem. 
Orig.  Ill  5    (1886)    1-96. 

This  paper  lists  a  number  of  reptiles  from  Ticao  Island.     Many  of 
the  identifications   are  very   untrustworthy.      The  following   species 
are  listed; 
Hemidactyhis  frenatus  Dumeril  and  Bibron. 
Spathoscalabotes  mutilatus  Gunther  {=  ?  Hemiphyllodactylus  insu- 

laris  Taylor). 
Lophura  amboinensis  Schlosser. 
Gecko  japonicus  (=  ?). 
Monitor  chloristigma    (~    ?). 
Dendrophis  punctulata  Gray  (=  ?). 
Dendrophis  terrificus  Peters. 


28  SNAKES  OF   THE   PHILIPPINE  ISLANDS 

Dendrophis  octolineata    {=  Dendrelaphis   terrificus   Peters). 
Rhacophorus  maculatus  Gray  (=:  Polypedates  leucomystax  Graven- 

horst). 
Peters,  W.      Report  on  collections  of  F.  Jagor  in  Malacca,  Java,  Borneo, 
and  the  Philippines,  second  report.     Mon.  Berl.  Ak.   (1861)    683-691. 
The  following  Philippine  species  are  reported,  mostly  from  south- 
ern Luzon  and  from  Samar  and  Leyte: 
Typhlops  braminus  Daudin. 
Typhlops     (Anilios)    ruficauda    Gray. 
Typhlops  jagorii,  described  as  new  from  Isarog  Volcano,  southern 

Luzon. 
Onychocephahis    (Onychophis)    olivaceus  Gray   {=    Typhlops  oliva- 

ceus  Gray). 
Python  reticulatus  Schneider. 
Chersydrus  granulatus   Schneider. 
Calamaria  Gervaisii  Dumeril  and  Bibron. 
Stenognathus  modestus  Dumeril  and  Bibron   (=  Oxyrhahdium  mo- 

destiim  Dumeril  and  Bibron). 
Plagiodon  ery thrums   Dumeril  and   Bibron    (=:   Elaphe  erythrura 

Dumeril  and  Bibron). 
Composoma  melanuruTn   Schlegel    ( =    Elaphe    erythrurus    Dumeril 

and  Bibron). 
Spilotes  Samarensis  is  described  as  new   (=;:  Stenognathus  muelleri 

Dumeril  and  Bibron). 
Tropidonotus  stolatus  Linnaeus  (=   ?  Natrix  stolata  Linnaeus). 
Tropidonotus  lineatus    {=   Natrix  lineata   Peters)    is   described  as 

new  from  Loquilocun,  Samar. 
Tripodonotus  spilogaster  Boie    (=   Natrix  spilogaster   Boie). 
Tropidonotus  auriculatus  Gunther  (=  Natrix  auriculatus  Giinther). 
Cerberus  boaeformis  Schneider    (=   Hurria  rhynchops  Schneider). 
Psammodynastes  pulverulentus   Boie. 
Chrysopelea  omata  Boie. 
Dendrophis  pictus  Reinwardt. 

Dendrophis  caudolineatus  Gray  (=  Dendrelaphis  terrificus)   Peters. 
Dryophis  prasinus  Reinwardt   (=  Dryophis  sp.  Cope  ?). 
Gonyosoma   oxycephalum   Reinwardt. 
Lycodon  aulicus  Linnaeus   (—  Ophites  aulicus  Linnaeus). 
Lycodon  Millleri  Dumeril  and  Bibron    (=   Stenognathus   dumerilii 

Boulenger) . 
Cyclocorus  lineatus  Reinwardt. 

Dipsas    (Dipsadomorphus)    angidata    (=    Boiga   angulata)    is    de- 
scribed as  new  from  Leyte. 
Elaps   calligaster  Wiegmann    (=   Hemibungarus   calligaster  Wieg- 

mann). 
Naja  (Hamadryas?)  fasciata  is  described  as  new  from  Samar.     This 

is  probably  the  young  of  Naja  hannah. 
Naja  tHpudians   samarensis   is   described   as   a   new  variety  from 

Samar   (=  Naja  naja  samarensis  Peters). 
Platurus  fasciatus  Daudin   (=   ?  Laticauda  laticaudatus  Linnaeus). 
Bothrops  viridis   (=   Trimeresurus  sp.). 
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Tropidolaemus  subannulatus   Gray  and  var.   maculatixs   Gray    (  = 
Trimeresurus  wagleri  Boie). 

Tropidolaemus  Philippinensis  Gray    {=    Trimeresurus  philippensis 
Gray) . 
Peters,  W.     Herpetological  notes,  Mon.  Berl.  Ak.    (1867)    13-37. 

The  following  snakes  are  listed  from  the  Philippines:  Tragops  pra- 
sinus  Boie  (=  Dryophis  sp.) ;  Dipsas  Philippina  (=  Boiga  philippina) 
(described  as  new  from  Ylaces,  northwest  of  Luzon) ;  Tropidolaemus 
Hpmhroni  Guichenot  (=:  ?  Trimesurus  philippensis  Gray).  These 
specimens  were  taken  by  Semper.  A  few  new  lizards  and  frogs  are 
described  as  new. 
Peters,  W.     Mon.  Berl.  Ak.   (1872)    585-587. 

Reports  upon  3  new  species  of  snakes,  Calamaria  bitorques,  Stenog- 
nathus  brevirostris,  and  Hemibungarus  gemianulus  from  the  Philip- 
pines. Stenognathus  brevirostris  Peters  (=  Oxyrhabdium  leporinum 
Giinther) ;  Hemibungarus  gemianulus  Peters  (—  Hemibungarus  calli- 
gaster  Wiegmann).  These  specimens  were  collected  by  Wallis  in  the 
Philippines;  the  exact  localities  are  not  recorded. 
Peters,  W.     Sitz.  Ber.  Ges.  Nat.  Freunde,  Berlin   (1881)   109. 

Callophis  bilineatus  (=  Doliophis  bilineatus  Feters) ,  from  Palawan, 
is  described. 
Reinhardt,  J.   T.      Kgl.   Dansk.  Vid.  Afhand.    (1843). 

Describe  Lycodon  lineatus  (=  Cyclocorus  lineatus  Reinhardt). 
RosARio  Y  Salas,  Anacleto  del.     Los  ofideos  venenosos  mas  comunes  en 
el  pais.     [From  a  typed  copy  of  original  manuscript.] 

This  paper  was  published  by  La  Real  Sociedad  Economica  de  Ajnigos 
del  Pais  in  Manila.  It  contains  a  juvenile  attempt  at  a  classifica- 
tion of  Philippine  snakes,  and  gives  certain  supposed  cures  for  snake 
bites. 

He  gives  the  name  Furina  philippinensis  to  a  snake  known  in  the 
native  dialect  as  taling-bilauo  which,  from  the  description,  probably 
applies  to  Hemibungarus  callig aster  Wiegmann.  The  description 
is  as  follows:  "Escamas  iguales  y  pequenas,  gastrotegas  sencillas  y 
urostegas  dobles;  vientre  bianco  amarillento;  cuerpo  con  fondo  del 
mismo  color  y  unas  noventa  y  seis  fajas  negras  trasversales,  mati- 
zadas  en  su  centro  y  por  los  lados  por  escamas  amarillentas ;  partes 
laterales  del  cuerpo  constituidas  por  escamitas  amarillentas  orilladas 
de  negro  y  con  rayitas  longitudinales  tambien  negras  y  que  unen  el 
angulo  anterior  con  el  posterior;  cola  delgada,  larga  y  conica;  cabeza 
casi  tan  grande  como  el  cuerpo  con  nueve  placas  que  afectan  igual 
disposicion  que  las  del  Dahunpalay  (Tragops  Xanthozonius) ;  ojos 
grandes  y  horizontales ;  hocico  romo;  ambos  maxilares  armados  de 
numerosos  dientes;  los  supra-maxilares  anteriores  surcados  pero  no 
perforados,  delgados  y  mas  largos  que  los  posteriores  que  son  en 
numero  de  seis  a  ocho  por  lado."* 
Schlegel,  H.  Essai  sur  la  physionomie  des  serpens.  The  Hague  (1837) 
2  vols. 

Elaps  collaris  ( =  Hemibungarus  collaris  is  described  from  the  Phil- 
ippines. The  species  is  figured  in  Schlegel,  Abbild.  (1844)  137, 
pi.  46,  figs.  10  and  11. 


*  From  the  original  manuscript. 
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Seoane,  Victor  Lopez.  Neue  Boidengattung  und  Art  von  den  Philippinen. 
Abh.  Senck.  Nat.  Ges.  (1881)  12.  [Author's  separate,  pp.  1-7,  pi.  1.] 
Describes  a  new  genus  Piesigaster  with  the  species  Piesigaster  boetU 
geri  from  "der  Provinz  Iloilo  und  Pollock  auf  der  Insel  Mindanao," 
supposedly  captured  there  by  a  brother  of  the  author,  a  ship^s  captain 
of  the  Royal  Spanish  Marine.  The  specimen  is  Epicrates  inornatus 
Reinhardt  from  the  West  Indies. 

Stbindachner,  F.  Rcise  der  osterreichischen  Fregatte  Novara  um  die 
Erde  in  den  Jahren  1857,  1858,  1859  unter  den  Befehlen  des  Commo- 
dore B.  von  Wullerstorf -Urbair.  Zoblogischer  Theil.  Reptilien,  Wien 
(1867)   98  pp.  3  pis.;  Amphibien,  Wien   (1867)    70  pp.  5  pis. 

One  new  species  Gymnodactylus  philippinicus  is  described,  and  a  few 
others  are  listed  from  the  Philippines.  The  following  Philippine 
snakes  are  described  as  new;  Dipsas  guiraonis  (=:  Boiga  angulatus 
Peters);  Lycodon  bairdi  (=  Psammodynastes  pulverulentus  Boie). 
Five  other  Philippine  snakes  are  recorded. 

Stbindachner,  F.    Verb.  Zool.  Bot.  Ges.  Wien  (1867). 

Describes  Calamaria  philippinica,  p.  514,  pi.  13,  figs.  4-6,  and  Ty- 
phlops  petersii  p.  515,  pi.  13,  figs.  7-9.  The  first  is  a  synonym  of 
Calamaria  grayi  Giinther;  the  second  is  probably  Typhlops  ruficauda 
Gray. 

STEiNDACfeENER,  F.     Sitzb.  Akad.  Wien,  c.   (1891). 

Describes  Simotes  meyerlinkii  (=  Holarchus  meyerinkii) ,  page  294. 

Stejneger,  Leonhard.  a  new  calamarine  snake  from  the  Philippine  Is- 
lands.    Smithson.  Misc.  Coll.    (1908)    50. 

Describes  Calamaria  mearnsi  from   Mindanao. 

Taylor,  Edward  H.  Snakes  and  lizards  known  from  Negros,  with  descrip- 
tions of  new  species  and  new  subspecies.  Philip.  Journ.  Sci.  §  D 
12   (1917)  353-382,  2  pis.,  2  text  figs. 

Twenty-four  snakes  and  24  lizards  are  listed.  Two  new  species 
and  3  new  subspecies  of  snakes,  and  4  new  lizards  are  described. 

The  snakes  are  Typhlops  canlaonensiSy  Matrix  dendrophiaps  negro- 
senaisy  Pseudorhahdium  mcnamarse,  Calammria  gervaisii  iridescens, 
and  Trimeresunis  wagleri  alboviridis.  All  are  from  Mount  Canlaon, 
in  central  northern  Negros. 

Taylor,  Edward  H.  Reptiles  of  the  Sulu  Archipelago.  Philip.  Joum. 
Sci.  §  D  13  (1918)  233-267,  3  pis.,  11  text  figs. 

Six  new  lizards  and  1  new  snake  are  described  in  this  paper.  The 
snake  is  Typhlops  suluensis  from  Bubuan  Island,  Sulu.  Fifteen  snakes 
are  listed.  The  following  changes  are  necessary:  Ablabes  tricolor  (  = 
Liopeltis  tricolor  Schlegel) ;  Elaphe  erythrura  Dumeril  and  Bibron 
(=  Elaphe  philippina  Griffin)  ;  Calamaria  gervaisii  Dumeril  and  Bi- 
bron (=  Calamaria  suluensis  sp.  nov.) ;  Laticauda  colubrina,  part., 
Schneider  (=  Laticauda  laticaudata  Li^nnaeus). 

Taylor,  Edward  H.  Two  new  snakes  of  the  genus  Holarchus  with  descrip- 
tions of  other  Philippine  species.  Philip.  Journ.  Sci.  §  D  13  (1918) 
359^369,  2  pis. 

Two  new  snakes,  Holarchus  burksi  and  Holarchus  maciilatus,  are 
described  as  new. 

Taylor,  Edward  H.  New  or  rare  Philippine  reptiles.  Philip.  Journ.  Sci. 
14    (1919)   105-125,  2  pis.,  2  text  figs. 
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The  following  'species  of  snakes  are  described  as  new  from  the  Phil- 
ippines :  Typhlops  luzonensis,  Typhlops  manilss,  Typhlops  rugosa,  Typh- 
lops  longicavda,  and  Trimeresurus  mcgregori.  Four  new  lizards  are 
also  described. 
Van  Denburgh,  John,  and  Thompson,  J.  C.  A  new  sea  snake.  Proc. 
Cal.  Acad.  Sci.  IV  3    (1908),  41-47,  1  pi. 

Disteira  cincinnatii  is  described  from  Manila  Bay. 
Wiegmann,    Arend    Friedrich    August.     Lists    and   descriptions   of   Am- 
phibia collected  during  the  voyage.     Nova   Acta  Acad.   Leop.-Carol. 
17 '  (1835)  253,  pi.  25,  fig.  2.     Reprinted  in  Meyen,  F.  J.  F.,  Reise  um 
dieErde3  (1834-43). 

Describes  Flaps  calligaster  (=  Hemihungarics  calligaster  Wieg- 
mann) and  Matrix  crebripunctata.  From  specimens  collected  by 
F.  J.  F.  Meyen. 
El  Archipielago  Filipino.  Coleccion  de  datos  geograficos,  estadisticos,  cro- 
nologicos  y  cientificos,  relativos  al  mismo  entresacados  de  anteriores 
obras  u  obtenidos  con  la  propia  observacion  y  estudio,  por  algunos 
Padres  (Jesuitos).  Washington,  Imprenta  del  Gobierno  1  (1900). 
Tratado  IX,  Capltulo  III.     Reptiles  y  Batracios. 

This  chapter  treats  of  the  reptiles  and  batrachians  of  the  Islands. 
Several  interesting  notes  are  given  on  snakes.  Python  moluriis  Gray, 
Typhlops  diardii,  Typhlops  ater  Schlegel,  and  Uropeltis  philippirms 
Cuvier  are  wrongly  attributed  to  the  Philippines.  A  few  lizards  are 
mentioned.     On  the  whole  the  account  is  rather  untrustworthy. 

ECONOMIC   CONSIDERATION  OF  SNAKES 

Many  of  the  Philippine  snakes  are  poisonous,  and  many  deaths 
result  each  year  from  snake  bite.  Unfortunately  no  accurate 
records  have  been  kept  in  the  Philippines  of  the  actual  number. 
In  1912  Andres  Catanjal,  a  health  officer  of  Tarlac  Province, 
P.  I.,  prepared  a  work  which  he  designated  a  report  on  the 
poisonous  snake§  in  the  Philippines.  This  work,  which  is  still 
in  manuscript  form,  gives  statistics  of  deaths  caused  from 
poisonous  snakes  during  1909.  As  these  figures  appear  to  be 
accurate  I  shall  utilize  his  work.* 

Table  1. — Distribution  by  provinces  of  deaths  from  poisonous  snakes  dur- 

ing  1909  in  the  Philippines. 
Cagayan 
Isabela 
Ilocos  Norte 
Ilocos  Sur 
La  Union 
Pangasinan 
Nueva  Ecija 

It  will  be  seen  that  86  deaths  were  reported  in  1909  from 
the  fourteen  provinces  listed  above.     It  is  impossible  to  believe 

*  For  the  most  part  it  is  impossible  to  make  direct  quotations  from  this 
work,  but  the  statistical  facts  here  set  down  are  extracted  therefrom. 
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that  these  reports  cover  all  of  the  deaths  that  actually  occurred 
during  1909  in  the  provinces  listed.  Undoubtedly  many  occur 
among  the  hill  peoples  of  northern  and  central  Luzon  that  are 
never  brought  to  the  attention  of  the  municipal  authorities. 

Table  2. — Showing  relation  of  deaths  to  density  of  population." 


Province. 


Ilocos  Norte 

Pangasinan 

Batansras  ._ _. 

Albay 

NuevaEcija 

Tarlac 

IIocoB  Sur 

Laguna  

Gaerayan 

La  Union __. 

Bohol 

Isabela 

Misamis 

Ambos  Camarines  . 

Total 


Average  . 


Deaths 
in  1909. 


Square 
miles. 


1,330 

1,193 

1,201 

1,783 

2,169 

1,205 

471 

629 

5,052 

634 

1,511 

5,018 

3,777 

3,279 


29, 252 


Popula- 
tion, 

March, 
1903. 


178, 995 
897, 302 
257, 715 
240,326 
134, 147 
135, 107 
187, 411 
148, 606 
156, 239 
137,839 
269,223 
76.431 
175, 683 
239, 405 


2,735,029 


Deaths   ;     e 

ner  '     Square 

100.000  "^iiesfor 

inhab-  ^^^^. 

itants.  ^^^^^ 


10.05 
4.02 
5.04 
3.79 
4.47 
4.44 
2.66 
2.01 
1.92 
1.45 
0.74 
1.30 
0.56 
0.41 


74.88 

74.50 

92.38 

198. 11 

361. 50 

200. 83 

94.20 

209. 66 

1,684.00 

817.00 

755.50 

5,018.00 

3,777.00 

3, 279. 00 


3. 14         340. 00 


'^  This   is  a  combination  of   Tables   A  and  B   of  Catanjal's   work. 

From  this  table  it  appears  that  the  largest  number  of  deaths 
occurs  in  the  more  thickly  populated  districts,  especially  in  the 
provinces  where  rice  is  raised  to  a  large  extent. 

Thus  we  find  an  average  of  3.14  deaths  for^each  100,000  in- 
habitants, and  an  average  of  1  death  for  each  340  square  miles. 
By  applying  these  percentages  to  the  entire  population  and  to 
the  entire  territory  of  the  Islands,  we  arrive  at  an  approximate 
number  of  deaths  for  the  Islands. 

Taking  the  population  in  1909  as  8,000,000  and  the  average 
deaths  per  100,000  at  3.14,  the  estimate  for  the  Islands  is  251 
deaths  anpually.  Based  on  the  total  area  of  the  Islands,  ap- 
proximately 144,000  square  miles,  with  one  death  for  each  340 
square  miles,  the  larger  estimate  of  335  deaths  is  reached.  Since 
we  observe  from  the  table  that  the  number  of  deaths  appears 
to  be  directly  increased  by  density  of  population,  an  estimate 
based  on  population  is  probably  better  than  one  based  on  ter- 
ritory. 

Table  3  is  a  copy  of  CatanjaPs  Table  E,  and  shows  the 
distribution  of  the  snakes  that  caused  the  86  deaths  reported. 
I  quote  the  table  in  full. 
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Table  3. — Deaths   by  poisonous  snakes   locally  named. 


Province. 

Alum- 
ag-in. 

Alu- 
pung. 

Cama- 

malu. 

Cara- 

saen. 

Jagua- 
eon. 

Romu- 
ranon. 

Zadio- 
co. 

Ulu- 
pung. 

Un- 
known 

Total. 

Cagayan . 

1 

2 

1 

10 
6 

3 

1 

18 
5 
2 
16 
6 
6 
8 
18 
1 
9 
2 
1 

86 

Isabela 

Ilocos  Norte 

8 

Ilocos  Sur __ 

La  Union 

2 
6 

Pangasi  nan 

4 

6 

7 

1 
8 
18 

Nueva  Ecija 

1 

Tarlac 

1 

2 

2 

1 

Laguna 

Batangas     _ 

Ambos  CamarineB. 

1 
9 

Albay 

Bohol 

2 

Misamis -.      __  __ 

1 

Total -.-    .  - 

1 

1 

2 

10 

4 

17 

1 

6 

44 

It  has  been  impossible  to  determine  exactly  from  the  native 
names  the  species  of  snakes  in  question  here. 

Carasaen  is  the  name  usually  applied  by  the  Ilocanos  to  species 
of  the  cobra,  Naja  hannah  and  Naja  naja, 

Alupung  and  ulupung  are  Tagalog  names  applied  to  the  same 
species,  while  jagvxison  is  the  Mindanao-Visayan  name  applied 
to  Naja  naja  samarensis  and  possibly  to  other  cobras.  Cama- 
malu  *  is  applied  to  cobras  in  the  Pampanga  dialect,  while  tadioco 
(according  to  Catanjal)  is  used  in  Pangasinan  to  designate  the 
same  species.  In  the  Bicol  provinces  the  name  is  applied  to 
species  of  Trimeresurits. 

Romuranon,  according  to  Peters,t  is  applied  to  the  species 
of  Trimeresurus,  while  Catanjal  believes  it  designates  Hemi- 
hungarus.,  and  de  Elera  believes  it  applies  to  Dendrophis  pictus. 
I  suspect  that  it  should  apply  to  the  species  of  Trimeresurus. 

It  will  thus  be  seen  that  certainly  a  very  large  portion  of  the 
deaths  in  the  Islands  from  snake  bites  is  caused  by  the  cobra, 
particularly  Naja  naja  philippinensis,  which  appears  to  be  rather 
widespread  in  the  Philippines. 

Catanjal  in  his  work  adds  a  long  annotated  list  of  native 
names,  and  in  some  cases  an  attempt  to  identify  them  has  been 
made.  The  following  is  a  list  of  native  names  taken  largely 
from  his  work.  The  identifications  appended  are  my  own  unless 
otherwise  stated. 


*  Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)   440,  gives  this  name 
for  Hemibungams  callig aster  Wiegmann. 
t  Peters,  Mon.  Berl.  Ak.   (1861)   691. 

161465 3 
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LOCAL  NAMES  FOR  PHILIPPINE  SNAKES 

1.  Agnasan   (Bicol,  Ambos  Camarines). 

2.  Agtuison  (Bicol,  Visayan). 

3.  Aguasun  (Bicol,  Visayan). 

In  the  Bicol  provinces  and  in  certain  Visayan  provinces  these 
three  names. are  synonymous  and  are  applied  to  Boiga  dendrophila 
which  is  only  a  slightly  poisonous  snake.  In  Samar,  Leyte,  and 
northern  Mindanao  a  variation  of  this  name,  jagicason,  is  sometimes 
applied  to  the  cobra  Naja  naja  samarensis,  and  possibly  to  other 
cobras. 

4.  Ahas,  a  general  or  class  name  for  snake. 

5.  Ahas-na^bitin   (Nueva  Ecija),  probably  Python  reticulatus, 

6.  Ahas-nd-cuyog  (Nueva  Ecija),  probably  Calamaria  gervaisii;  used  to 

be  found  living  in  groups. 
7  Ahas-na-tulog      (Nueva     Ecija),     sleeping     snake;     culebra     casera 
(Spanish) ;  names  frequently  applied  to  Ophites  aulicus, 

8.  Alibot   (Ilocano). 

9.  Alimbusogan  (Bicol). 

,    10.  Alimpayawan   (Batangas). 

11.  Alimuranin,  probably  a  viper,  Trimeresurus, 

12.  Alindayag   (Ilocos  Sur). 

13.  Almoranin   (Marinduque). 

14.  Alumag-in    (Cagayan  and  Isabela). 

15.  Ambubusog    (Bicol),  a  name  applied  to  Dryophis  prasinus  or  other 

species  of  Dryophis, 

16.  Amorong    (Ilocano). 

17.  Anamon  (Albay) ;  said  to  be  a  species  of  Trimeresnrus  which  is  yel- 

lowish white,  probably  T,  mcgregori. 

18.  Anga    (Pangasinan). 

19.  Anipa. 

20.  Anipatuleng  (Ilocano),  a  synonjntn  of  anipa;  said  to  be  a  black  snake. 

21.  Annagabang   (Cagayan). 

22.  Arayat  (synonym  of  ahas-na-cuyog) ,  Calamaria  gervaisii. 

23.  Ataybia   (Laguna). 

24.  Ba^tan    (Surigao). 

25.  Bagbag    (Palawan). 

26.  Bahayon  (Surigao). 

27.  Bahon   (Bohol) ;   said  to  be  striped  yellow,  red,  and  white. 

28.  Balahilo   (Batangas) ;  said  to  be  yellow  with  yellow  and  black  spots 

on  the  abdomen. 

29.  Bqlanaquen  (Palawan). 

30.  Balibat  (Luzon) ;  said  to  be  black  above  and  yellow  on  the  abdomen, 

and  to  have  two  heads. 

31.  Balidbidan  (Palawan). 

32.  Balilok  (Bicol  and  Visayan). 

33.  Balitucan  (Ilocos  Sur) ;  said  to  have  yellow  spots  oh  the  body. 

34.  Banacon  (Bicol  and  Visayan). 

35.  Banahanon    (Bicol). 

36.  Bannagao   (Ilocano). 

37.  Banugbuyan    (Ambos   Camarines). 

38.  Baraisan  (Pangasinan). 
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39.  Bartin, 

40.  BasibaSf  a  synonym  of  palapal. 

41.  Bayuyok  (Bohol). 

42.  Beclat  (Ilocano). 

43.  Bibiyain  (Laguna) ;  said  to  be  red  above  and  white  below.      It  is  so 

named  from  a  fresh-water  eel. 

44.  Biclaty  Python  reticulatus, 

45.  Bigabiga   (Pampanga). 

46.  Bigsihan   (Bohol). 

47.  Bilibidbilaw. 

48.  Bintwian    (Palawan). 

49.  Birtin,  Python  reticulatus, 

50.  Bitin   (Pampanga,  Marinduque,  Panay,  Negros),  a  name  for  Python 

reticulatus, 

51.  Boay  a  name  given  by  Spanish-speaking  people  to  Python  reticulatus, 

52.  Borayoan   (Union). 

53.  Boro-bunog    (Albay). 

54.  Bugang-pikapik   (Batangas). 

55.  Bugang-saldang    (Ambos  Camarines). 

56.  Bulacan  (Occidental  Negros),  Dendrophis  pictus. 

57.  Buoy  on   (Surigao). 

58.  Burayoan, 

59.  Busasawa    (Bohol). 

60.  Cabangabauan    (Bohol). 

61.  Cagang   (Cagayan  and  Isabela)  ;  probably  a  deadly  poisonous  snake. 

62.  Calabucabj  a  name  applied  in  various  localities  to  Chersydrus  granu- 

latuSf  found  in  both  fresh  and  sea  water.  It  is  harmless.  The  name 
is  sometimes  applied  to  the  poisonous  species  of  Disteira  or  Lapemis, 
particularly  Disteira  ornatus. 

63.  Calapain    (Bohol) ;    said  to  be   yellow. 

64.  Calapihon  (Bicol  provinces). 

65.  Camamalu   (Pampango) ;   synonymous  with  tadioco  and  carasaen;  a 

name  applied  to  Naja  naja  and  Naja  hannah;  deadly;  Casto  de 
Elera  says  that  it  is  Hemibungarus  calligaster. 

66.  Canlalamat,  synonym  of  camamalu, 

67.  Carasaeii  (Ilocano),  a  name  applied  to  the  cobras. 

68.  Carasen-apimorong    (Pampango),  Naja  hannah, 

69.  Cawaho, 

70.  Caypihin  (Marinduque) ;  said  to  be  blue. 

71.  Cecilia    (Pangasinan). 

72.  Cuyog    (see  ahas-na-cuyog) , 

73.  Dadayaoen  (Ilocos  Sur). 

74.  Dahilog;  said  to  be  a  synonym  of  balitoc. 

75.  Dahon-palay,   a  name   usually   applied   to   Dryophis  prasinus    or   to 

species  of  Dendrophis  or  Dendrelaphis, 

76.  Dapug   (Misamis). 

77.  Digmvrogman  (Bohol). 

78.  Dopong    or    dupong    (Bicol    and    Visayan) ;    probably    Trimeresurus 

wagleri  or  other  species  of  Trimeresurus, 

79.  Drira  (Ilocos  Sur). 

80.  Duangsungay   (Ambos  Camarines). 
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81.  Dug  jo  (Misamis) ;  said  to  be  a  black  burrowing  snake,  about  20  centi- 

meters long   {Typhlops  bramintcs), 

82.  Duhol   (Batangas) ;   probably  Chersydrus  granulatus;  harmless. 

83.  GaratosaUf  synonym  of  ahas-na-cuyog, 

84.  Gujui  (Ilocos  Sur). 

85.  Hagom  (Surigao). 

86.  Haguason  or  jaguason  (Misamis  and  Butuan)  ;  applied  to  Naja  naja; 

deadly  poisonous. 

87.  Hanharif  Dryophis  sp. 

88.  Hanlucayon;  said  to  be  a  synonym  of  dahon-palay. 

89.  Ibingan   (Bohol) ;   said  to  be  black  above,  lighter  on  the  sides,  and 

yellow  on  the  abdomen. 

90.  Iliu  (Bohol) ;  said  to  be  very  large,  attaining  a  length  of  6  meters. 

91.  InmaMuquing   (Ilocos  Sur). 

92.  Jaguason,  see  haguason. 

93.  Kabike   (Laguna). 

94.  Laob    (Bohol). 

95.  Lepueng    (Pangasinan). 

96.  Lilusan  (Misamis),  Boiga  dendrophila, 

97.  Locaylocay    (Albay). 

98.  Locoylocoy   (Bicol). 

99.  Lopot  (Pangasinan). 

100.  Lubag  (Bohol). 

101.  Lucayon    (Visayan).  ^ 

102.  Lumalabao,  a  synonym  of  surnasapao. 

103.  Luyen  (Ilocos  Sur). 

104.  Macaoalo,  a  synonym  of  macaualu. 

105.  Magambanay   (Surigao). 

106.  Magcal  (Negros),  Python  reticulatus. 

107.  Magcopo    (Bohol). 

108.  Magtitina  (Misamis). 

109.  Malabasan   (Tagalog) ;   applied  indiscriminately  to  various  poisonous 

water  snakes  of  the  genera  Disteira  and  Lapemis. 

110.  Malabiga  (Cagayan  and  Isabela). 

111.  Malatumbagu;  sometimes  applied  to  the  small  harmless  snake  Matrix 

spilogaster. 

112.  Malaugto    (Misamis). 

113.  Mamalalaca    (Laguna). 

114.  Mamayang    (Pangasinan). 

115.  Mamuga    (Palawan). 

116.  Manapa^,   a   synonym   of  dahon-palay. 

117.  Mandadalag    (Bohol,   Polillo,  and  Manila) ;    applied  to  Matrix  spilo- 

gaster  about    Manila   and,    according   to    Griffin,    to    Trimeresurus 
halieus  in  Polillo. 

118.  Mandapug    (Misamis). 

119.  Mangabang    (Pangasinan). 

120.  Manghihiop  (Misamis) ;  a  name  applied  to  the  cobra,  Maja  naja  and 

Naja  Hannah, 

121.  Mangisit,  a  black  variety  of  manapao. 

122.  Mangongugto,  a  sjmonym  of  malaugto. 

123.  Maninini  (Negros),  a  water  snake. 

124.  Manlaso    (Palawan). 

125.  Mannocac  or  manucac;  said  to  feed  on  frogs. 
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126.  ManoCf   a   synonym   of   banacon, 

127.  ManocUy  NatHx  spilogaster, 

128.  Manojohoc    (Bohol). 

129.  Manunugac;  applied  to  species  of  Dryophis. 

130.  Maraubot  or  maraub-buty  said  to  be  a  synonym  of  sumasapao, 

131.  Odto-odto   or  oro-odto;   names   applied  to   various   small   snakes;    in 

Negros  to  Typhlops  braminus;  in  Palawan  to  DoHophis  bilineatus. 
The  first  is  harmless;  the  second  is  poisonous. 

132.  Ongor   (Bohol). 

133.  Palacang-ahas    (Tagalog),    NatHx    spilogaster, 

134.  Palapal;  another  two-headed  snake. 

135.  PalaspaSy  a   synonym  of  dahon-palay, 

136.  Pamadduquingen  (Ilocos  Sur) ;  said  to  be  red  and  black. 
.  137.  Panas  (Ilocos  Sur) ;  said  to  be  red  and  white. 

138.  Pandanalion    (Sijrigao). 

139.  Paningsingan    (Negros),    Chersydnts    granulatus, 

140.  Papala  (Misamis),  Trimeresurus  wagleri, 

141.  Pim-maltat ;    said   to   be    synonymous    with    dahon-palay. 

142.  Pulaan    (Ilocos   Sur). 

143.  Quinongsing    (Pangasinan). 

144.  Romuranon   (Ambos  Camarines  and  Albay),  a  poisonous  snake;  ap- 

plied to  various  species  of  Trimeresurus. 

145.  Rupong    (Albay),  probably  a  synonym  of  dupong;   Trimeresurus  sp. 

146.  Salabay    (Bohol). 

147.  Sapao. 

148.  Saiia    (Visayas),   applied   to    Python  reticulatus. 

149.  Seckaran    (Union). 

150.  Sibaga    (Bohol). 

151.  Silungbilao    (Pampango) ;    this   may  be   Hemibungarus   sp. 

152.  Sordodormillon  (Ilocos  Norte) ;  probably  Ophites  aulicus, 

153.  Sua   (Surigao). 

154.  Sultip    (Ilocos    Norte). 

155.  Sumasapao    (Ilocano),  a  tree  snake. 

156.  Tabading    (Manobo),  Natrix  auriculata. 

157.  Tadioco    (Pangasinan,  Pampanga)  ;  applied  to  the  hooded  cobras. 

158.  Taguhilog    (Surigao). 

159.  Taguig    (Palawan). 

160.  Tagniualo    (Bohol). 

161.  Talamuguingan    (Ilocos    Norte). 

162.  Talasayin    (Batangas). 

163.  Talbustubu    (Marinduque),  a  synonym  of  dahon-palay. 

164.  Talenbilao;  applied  to  poisonous  sea  serpents. 

165.  Tamangulan   (Palawan). 

166.  Tamguibolason    (Bohol). 

167.  Tangkaybiga,  a  synonym  of  ulupong. 

168.  Tanquig    or    tanquip^  (Surigao). 

169.  Tinta,  a  synonym  of  tuleng  or  dueng. 

170.  Toghod    (Bohol). 

171.  Tolog    (Marinduque),  Ophites  aulicus. 

172.  Tuleng    (Ilocano). 
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173.  Tulog   (see  ahas-na^tulog) . 

174.  UaO'Uao   (Misamis),  Laticauda  colubrina, 

175.  Ugalupong   (Bohol). 

176.  Ugu  (Cagayan  and  Isabela). 

177.  Uringan  (Cagayan  and  Isabeia). 

178.  Viracac    (Ilocos   Sur). 

179.  Walo-walo    (Negros),    Lapemis    hardwickii, 

FAUNAL  RELATIONS  AND  DISTRIBUTION  OF  PHILIPPINE  SNAKES 

The  herpetological  faunas  of  the  Philippines,  particularly  the 
ophidian  fauna,  are  derived  from  a  variety  of  sources,  but  un- 
doubtedly their  greatest  affinity  is  with  Borneo.  A  casual 
glance  at  a  map  shows  the  Philippines  joined  to  surrounding 
land  bodies  by  a  series  of  island  chains,  five  or  six  in  number. 

To  the  north  there  is  but  a  single  chain  comprised  of  the 
Babuyan  and  Batan  Islands.  This  chain  reaches  nearly  to  For- 
mosa, which  in  turn  is  joined  with  Japan  through  the  Riu  Kiu 
Island  group.  To  the  south  and  southwest  there  are  no  less 
than  three  island  chains  that  connect  with  Borneo.  The  most 
important  of  these  three  is  the  Palawan  Island  group,  including 
the  Calamianes,  the  Cuyo  Islands,  Palawan,  ^nd  Balabac.  The 
second  chain,  not  so  clearly  defined  as  the  former,  comprises  the 
Cagayan  Islands,  and  Cagayan  Sulu.  The  third  chain  which 
approaches  more  nearly  to  the  mainland  is  the  Sulu  Archipelago, 
which  includes  a  number  of  island  groups,  and  the  larger  islands 
Basilan,  Jolo,  and  Tawitawi,  with  numerous  small  islands.  As 
might  be  suspected  the  Philippines  have  far  more  genera  and 
species  in  common  with  Borneo  than  with  any  other  land  body. 
To  the  south  there  is  a  second  chain  which  divides,  one  branch 
connecting  with  Celebes  through  the  Sanghir  Islands,  and  the 
other  with  Gilolo,  and  the  Moluccas,  through  Talaur,  and  Morotei. 

There  are  thirty-three  recognized  genera  of  land  snakes  known 
to  occur  in  the  Philippines,  and  five  of  these  are  endemic.  They 
are  Oxyrhabdium,  Cyclocorus,  Haplonodon,  Typhlogeophis,  and 
Hologerrhum.  The  first  genus  has  two  known  species ;  each  of 
the  other  four  is  represented  by  a  single  species. 

Two  other  genera  found  in  the  Philippines  have  not  been 
found  in  Borneo.  These  are  Hemibungarus  and  Stegonotus. 
The  first  of  these,  of  which  there  are  three  known  Philippine 
species,  may  have  entered  from  the  north,  as  the  genus  is  repre- 
sented on  the  mainland  of  Asia  in  India  and  two  other  species 
are  found  in  the  Riu  Kiu  Islands.  Stejneger  states  that  no 
species  of  the  genus  has  been  found  in  Formosa  as  yet,  but 
suggests  the  possibility  of  a  discovery,  mentioning  that  little 
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is  known  of  the  faunas  of  that  island.  Since  the  very  closely, 
related  genus  Callophis  is  also  a  mainland  form,  the  possibility 
is  strengthened  that  this  genu's  has  been  derived  through  the 
northern  chain  of  islands. 

The  second  genus,  Stegonotus,  with  two  species,  ^^ppears  to 
have  arrived  from  the  south  by  way  of  the  southern  chain  of 
islands  connecting  with  the  Moluccas.  This  is  certainly  not  an 
unreasonable  conclusion  since  we  find  that  the  genus  is  as  yet 
undiscovered  in  both  Celebes  and  Borneo,  while  the  Moluccas 
have  two  species,  New  Guinea  and  surrounding  islands  two,  and 
the  Australian  mainland  two. 

Of  the  eleven  families  recognized  in  this  work  representatives 
of  seven  occur  in  the  Philippines.  Borneo  has  representatives 
of  another  family,  the  Anillidse.  It  appears  r^her  widespread 
in  the  Malay  Archipelago,  and  may  eventually  be  discovered  in 
the  Philippines.  Of  the  subfaimilies  of  the  Natricidse  the  Phil- 
ippines have  a  representative  of  the  Langahinse  which  apparently 
has  not  been  discovered  in  the  other  islands  of  the  Malay  Ar- 
chipelago.    Table  4  shows  the  general  distribution  of  families. 
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For  the  most  part  the  genera  that  do  occur  are  widely  dis- 
tributed in  the  Philippines.  Thus  of  the  thirty-three  terrestrial 
and  arboreal  forms,  seven  have  not  been  taken  in  Luzon  nor,  with 
two  exceptions,  in  the  Visayan  Islands.  These  are  Xenopeltis, 
Dryocalamus,  Sibynophis,  Oligodon,  Liopeltis,  Typhlogeophis, 
and  Haplopeltura. 

Oligodon  has  been  taken  in  Negros,  and  Liopeltis  in  Samar 
and  in   Leyte.     These  two  also  occur  in  the  Palawan  group 

Table  6. — Genera  of  snakes  approaching^  but  probably  not  entering,  the 

Philippines. 
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and  the  Mindanao-Sulu  group.  Of  the  other  genersi,  DryocaU 
amns  and  Sibynophis  are  known  only  in  the  Palawan  group; 
Xenopeltis,  in  the  Palawan  group  and  the  southern  Sulu  island, 
Bongao ;  Typhlogeophis  appears  to  be  confined  to  Mindanao  and 
nearby  islands;  Haplopeltura  occurs  both  in  Mindanao  and  in 
Palawan. 

No  table  of  the  distribution  of  species  is  attached  but  the 
known  distribution  is  discussed  under  individual  species  treated 
in  this  work. 

A  table  is  attached  showing  the  distribution  of  extra-Philip- 
pine genera,  some  of  which  may  be  eventually  taken  in  the 
Philippines. 

SPECIES  OF  SNAKES  ERRONEOUSLY  ATTRIBUTED  TO  THE  PHILIPPINE 

ISLANDS 

Typhlops  phUippinus  Cuvier,  Reg.  Anim.  2d  ed.  2   (1829)  74;  Muller,  Trev. 
Zeits.  Phys.  4:   349;  Dumeril  and  Bibron,   Erp.  Gen.  1:  42^. 
This  is  Rhinophis  planiceps.     It  does  not  occur  in  the  Philippines. 
Typhlops  diardii  SchlegeL 

El  Archipel.  Filipino  1   (1900)  675. 
Does  not  occur  in  the  Philippines. 
Typhlops  ater  Schlegel. 

El  Archipel.  Filipino  1    (1900)  675. 
Does  not  occur  in  the  Philippines. 
Python  molurus   Gray. 

El  Archipel.  Filipino  1    (1900)   673. 
Erroneously   recorded. 
TJropeltis  philippinus  Cuvier,  Reg.  Anim.  2d  ed.  2   (1829)   76;  Dumeril  and 
Bibron,  Erp.  Gen.  7  (1854)  161;  Marshall,  Atlas,  der  Thier.  (1887) 
pi.  5;  Casto  de  Elera,  iCat.  Fauna  Filipinas  1    (1895)  424. 
Rhinophis  philippinus  Muller. 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)  424. 
This  is  Rhinophis  planiceps  Peters,  found  only  in  Ceylon. 
Calamaria  lumhricoidea  Bpie. 

Gunther,  part,  Cat.  Col.  Snakes  Brit.  Mus.  (1858)   6;  Boettger,  Mon. 
Berl.  Ak.    (1886) ;  Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895) 
425. 
An  erroneous  record. 
Calamaria  vermiformis  Dumeril  and  Bibron. 

Casto  de  Elera,  Cat.   Fauna  Filipinas    1    (1895)    425. 
Very  probably  an  erroneous  record. 
Calamaria  temminckii  Dumeril  and  Bibron. 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)  425. 
Very  probably  an  erroneous  record. 
Aspidura  brachyorrhos  Boie. 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)   426. 
This   species  is  confined  to   Ceylon. 
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Oligodon  subllneatus  Dumeril  and  Bibron. 

Casto  de  Elera,  Cat.   Fauna  Filipinas   1    (1895)    426. 
This  species  is  confined  to  Ceylon  and  the  Nicobars. 
Ablabes  collaris  Gray.  * 

It  is  probable  that  this  should  be  Polyodontophis  bivittatits  Boulenger, 
as  there  are  specimens  of  this  species  in  the  Santo  Tomas  Museum. 
Simotes  russelli  Jan  (=  Holarchns  amensis  Shaw). 

This  species  is  confined  to  India. 
Coryphodon  korros  Schlegel. 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)   428. 
This  is  Ptyas  korros  Schlegel.     It  probably  does  not  occur  in  the  Phil- 
ippines. 
Coryphodon  mucosus  Linnaeus. 

Casto  de  Elera,  Cat.   Fauna  Filipinas   1    (1895)    428. 
This  is  Ptyas  mucosus  and  probably  is  confined  to  southeastern  Asia. 
Coryphodon  fuscus  Gunther. 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)   428. 
This  species  is  Zaocys  fuscus  Gunther  and  appears  to  be  confined  to 
Borneo. 

Coryphodon  hexanotus  Cantor. 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1   (1895)  428. 
This  is  Xenelaphis  hexagonotus  Cantor  and  probably  does  not  occur  in 
the  Philippines. 
Tropidonotus  aff.  dorsalis  Gunther. 

Miiller,  III.  Nacht.  Cat.  Herp.  Samml.  Basel  Mus.   (1883)   15. 
Tropidonotus  aff.  hypomelas  Gunther. 

Miiller,  III.  Nacht.  Cat.  Herp.  Samml.  Basel  Mus.  (1883)  15. 
Tropidonotus  schi&tosus  Daudin. 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1   (1895)  432. 
This  is  a  synonym  of  Helicops  schistosus  Daudin  and  is  confined  to  India 
and  Ceylon. 

Campylodon  prevostianum  Dumeril   and  Bibron,   Erp.    Gen.   7    (1854)    964. 
This   is   Gerardia  prevostianum  Dumeril   and  Bibron,  and  is  probably 
confined  to  the  Indian  Ocean. 
Gonyosoma  frenatum  Gray. 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)  432. 
This  is  Elaphe  frenatum  Gray,  and  is  confined  to  India. 
Dendrophis  punctulata  Gray. 

This  species  has  been  included  in  several  lists  on  the  strength  of  a 
record  by  Parenti  and  Picaglia,  Atti.  Soc.  Nat.  Modena  Mem.  Orig.  5 
(1886)  50.  Very  probably  this  specimen  should  have  been  recorded  as 
Dendrelaphis  terrificus  Peters,  and  the  record  for  D.  punctulata  is  un- 
doubtedly incorrect, 
leptophis  vertebralis  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854)  543. 

I  am  unable  to  determine  the  identity  of  this  species. 
Passerita  mycterizans  Linnaeus. 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)  435. 
This  does  not  occur  in  the  Philippines. 
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Dipsas  drapiezi  Boie. 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)   436. 
This  is  Boiga  drapiezii  Boie,  and  probably  does  not  occur  in  the  Phil- 
ippines. 
Dipsas  fusca  Gray. 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)  436. 
This  is  Boiga  fusca  Gray,  and  is  confined  to  Australia. 
Lycodon  bairdi  Steindachner   (—  Psammodynastes  pulverulentus) , 
Lycodon  culcullatum  Dumeril  and  Bibron,  Nomencl.  Rept.  Amph.  Mus.  Zool. 
Berolin,  Berlin  (1856)  27. 
This  is  a  synonym  of  Stegonottts   culcullaticsy  apparently  confined   to 
New  Guinea  and  Australia. 

Lycodon  modestus  part.,  Schlegel    (=  -part.'  Stegonotus  modestus  Schlegel; 
part.  =  Stegonotus  culcullatus  Dumeril  and  Bibron).  • 

Neither  of  the  two  species  occurs  in  the  Philippines. 
Piesigaster  boettgeri  Seaone   (—  Epicrates  inornattis  Reinhardt). 

This  species  was  originally  described  from  Panay  through  a  wrongly 
labeled  specimen.     It  is  confined  to  the  West  Indies. 
Elaps  intestinalis  Laurenti   {=  Doliophis  intestinalis) , 

Reported  by  De  Elera,  Cat.  Fauna  Filipinas  1    (1895)  441. 
This  species  probably  does  not  enter  the  Philippines. 
Elaps  gracilis  Gray   (=  Callophis  gracilis  Gray). 

This  species  reported  by  De  Elera,  Cat.  Fauna  Filipinas  1    (1895)  441, 
appears  to  be  confined  to  Malay  Peninsula  and  near-by  islands. 
Hydrophis  nigrocinctus  Dumeril  and  Bibron,  Erp.  Gen.  7    (1854)    1351. 

This  is  Disteira  nigrocincta  and  probably  does  not  occur  in  the  Phil- 
ippines. 

Trimeresurus  hypnale  Dumeril  and  Bibron,  Erp.  Gen.  7   (1854)   1498. 
This  is  Agkistrodon  hypnale  Merrem,  confined  to  Ceylon  and  India. 

CLASSIFICATION  OF  THE  SNAKES 

The  scheme  of  classification  followed  in  this  work  is  prac- 
tically identical  with  that  used  by  Stejneger.* 

Suborder  Serpentes. 

Family  Typhlopidae. 

Leptotyphlopidae. 
Boidae. 
Subfamily  Pythoninae. 
Boinge. 
Family  Anillidae. 

Uropeltidae. 

Xenopeltidie. 

Natricidae. 

*Bull.  U.  S.  Nat.  Mus.  58   (1907). 
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Family  Anillidae — Continued. 
Subfamily  Acrochordinae. 
Natricinae. 
Homalopsinae. 
Coronellinae. 
Rachiodontinae. 
BoiginaB. 

Elachistodontinae. 
Langahinae. 
Family  Elapidae. 

Subfamily  Hydrinae. 
Elapinse. 
Family  Amblycephalidae. 
Cobridae. 
•  Crotalidae. 

In  the  nomenclature  of  the  genera  and  species  the  oldest  valid 
name  is  used  in  each  case,  and  the  variations  from  the  nomen- 
clature of  former  works  must  be  construed  as  due  to  no  other 
reason  than  necessity. 


Suborder  SERPENTES  Linnaeus 
Serpentes  Linnaeus,  Syst.  Nat.  ed.  10  1   (1758)  214. 

This  name  appears  to  be  the  oldest  for  this  group  of  animals 
and  is  equivalent  to  the  suborder  Ophidia  of  other  author's. 

Key  to  the  Philippine  families  of  the  Serpentes, 

a\  No  ectopterygoid  bone;  teeth  in  upper  jaw  only....  Typhlopidse   (p.  47). 
a^.  Ectopterygoid  present;  teeth  in  both  jaws. 
¥.  Coronoid   present;    supratemporal    large,   suspending   quadrate;    ves- 
tiges of  hind  limbs Boidse    (p.   67). 

6^  Coronoid  absent;  no  vestige  of  hind  limb, 
c^.  A  mental  groove;  maxillary  horizontal. 

d\  Prefrontal  bone  touching  nasal Xenopeltidae   (p.  72). 

d^  Prefrontal  bone  not  touching  nasal. 

e^.  None     of     the     anterior     maxillary    teeth     grooved     or     per- 
forated   Natricidse    (p.   76). 

e^  Anterior  maxillary  teeth  grooved  or  perforated. 

Elapidse  (p.  224). 
(f.  No  mental  groove;  maxillary  horizontal....  Amblycephalidse  (p.  280). 
c'.  A  mental  groove;  maxillary  vertically  erectile....  Crotalidae  (p.  283). 

NONPOISONOUS  SNAKES 

TYPHLOPID^ 

Typhlopidse,  part.,  Jan,  Elenco  Sist.  Ofid.  (1863)  9;  Gunther,  Kept. 
Brit.  India  (1864)  170;  Cope,  Proc.  Am.  Philos.  Soc.  23  (1886) 
481;  BoULENGER,  Cat.  Snakes  Brit.  Mus.  1   (1893)  3. 

"Cranial  bones  solidly  united ;  no  ectopterygoid ;  pterygoid  not 
extending  to  quadrate  or  mandible;  no  supratemporal;  prse- 
frontal  forming  a  suture  with  nasal ;  maxillary  loosely  attached, 
with  a  few  teeth  disposed  transversely  to  the  axis  of  the  skull ; 
no  teeth  on  palate.  Mandible  edentulous ;  coronoid  bone  present. 
Vestiges  of  pelvis,  reduced  to  a  single  bone  on  each  side.  Body 
covered  with  uniform  cycloid  scales;  eyes  under  the  shields." 
{Boulenger.) 

The  family  has  three  genera :  Helminthophis  with  five  species, 
confined  to  South  and  Central  America;  Typhlophis  with  one 
species,  confined  to  South  America;  and  the  very  large  cosmo- 
politan genus  Typhlops. 

The  Typhlopidse  are  remnants  of  a  large  cosmopolitan  group 
of  snakes,  and  represent  probably  the  oldest  living  types.     They 
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are  for  the  most  part  diminutive  in  size,  some  species  of  the 
genus  Typhlops  never  attaining  a  length  of  more  than  200  milh- 
meters.  They  are  burrowing  reptiles  and  are  to  be  found  about 
rotting  logs  and  stumps,  and  burrowing  in  the  earth  or  in  the 
root  masses  of  aerial  plants. 

They  feed  on  small  insects,  the  larvae  and  eggs  of  insects, 
earthworms,  scorpions,  and  centipedes.  The  eye  is  covered  by 
a  scale  and  is  frequently  dim  or  invisible  in  certain  species ;  while 
in  others  the  eye  covering  is  transparent,  and  a  distinct  pupil 
is  visible. 

Genus  TYPHLOPS  Oppel 

Typhlops  Oppel,  Ord.  Rept.  (1811)  54;  Gray,  Cat.  Liz.  Brit.  Mus. 
(1845)  132;  Jan,  Icon.  Gen.  (1864)  7;  Gunther,  Rept.  Brit.  India 
(1864)  172;  Peters,  Sitz.  Ges.  Nat.  Freunde  (1881)  70;  Boulenger, 
Fauna  Brit.  India,  Rept.  (1890)  235;  Cat.  Snakes  Brit.  Mus.  1, 
(1893)  7;  Cope,  Ann.  Rept.  Nat.  Mus.  (1898)  715;  Stejnbger, 
Bull.  U.  S.  Nat.  Mus.  58   (1907)   260. 

Typhlops,  part.,  Schneider,  Hist.  Amph.  2    (1801)    339. 

Anilios  Gray,  Cat.  Liz.  Brit.  Mus.  (1845)  135. 

Onychophis  GRAY,  Cat.  Liz.  Brit:  Mus.    (1845)    32. 

Onychocephalus  Dumeril  and  Bibron,  Erp.  Gen.  (1844)  272;  Boett- 
GER,  Ber.  Senck.  Nat.  Ges.   (1886)   104. 

Head  v^ith  enlarged  regular  plates ;  nasal  shield  single,  double, 
or  partially  divided;  prefrontal  single;  prefrontal,  supraoculars, 
frontal,  and  parietals  rather  small,  sometime'^  scarcely  larger 
than  body  scales;  upper  labials  differentiated,  lower  labials  not 
or  scarcely  differentiated  from  chin  scales;  mouth  narrow,  eye 
usually  dim;  tail  very  short.  Small  burrowing  snakes,  non- 
poisonous. 


.■v^/ 


Fig.  1.  Head  shields  of  typical  TypKlopidae,  Typhlops  suluensis  Taylor;  e,  eye,;  /,  frontal; 
ip,  interparietal ;  ins,  internasal  suture ;  lab,  labials ;  n,  nasal ;  nos,  nostril ;  o,  ocular ;  par, 
parietal;  pf,  prefrontal;  po,  postocular ;  preo,  preocular;  r,  rostral. 
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This  genus  has  more  than  one  hundred  fifty  known  species. 
Representatives  are  found  in  Asia,  Africa,  Madagascar,  Europe, 
Australia,  East  Indies,  Central  and  South  America,  and  the  West 
Indies.  They  appear  to  be  absent  from  North  America  and 
New  Zealand.  The  East  Indies  have  twenty  known  species,  two 
of  which,  Typhlops  braminus  Daudin  and  Typhlops  olivaceits 
Gray,  are  reported  as  occurring  in  the  Philippines.  The  Philip- 
pines have  fourteen  well-defined  species.  They  belong  to  two 
groups  of  the  genus :  one  group  has  the  snout  rounded  in  lateral 
profile,  the  tail  not  longer  than  broad;  and  the  other  has  the 
snout  with  a  sharp,  cutting  edge,  slightly  hooked,  and  the  tail  at 
least  two  and  one-half  times  as  long  as  broad. 

Key  to  the  Philippine  species  of  Typhlops  Oppel. 

o\  Snout    rounded;    nostrils    lateral;    tail    about    as    long    as    broad;    no 
subocular. 
6\  Preocular  in  contact  with  second  and  third  labials. 
c\  Nasal    cleft    arising    from    preocular;    nasal    completely    divided; 

scaltis  in  20  rows T.  braminus   (Daudin)    (p.  50). 

c^  Nasal  cleft  arising  from  second  labial;  nasal  completely  divided; 

scales  in  26  rows T.  luzonensis  Taylor   (p.  52). 

h-.  Preocular   in   contact   with   third   labial   only;    nasal   not   completely 
divided. 
c\  Scales   in   28   rows;    nasals   in   contact  behind  rostral;   deep   black 

above,  yellowish  below T.  jagorii  Peters   (p.  53). 

C-.  Scales  in   30  rows;   nasals   not  in  contact  behind  rostral;   reddish 

brown  above,  yellowish  below T.  ruficauda   (Gray)    (p.  54). 

cl  Scales  in   26  rows;   nasals  not  in  contact  behind  rostral;   reddish 

brown  above,  lighter  below T.  ruber  Boettger   (p.  55). 

c\   Scales    in    30    rows;    nasals   not   in   contact  behind   rostral;    black 

above,  yellowish  below T.  canlaonensis  Taylor   (p.  55). 

d\  Snout  rounded;  nostrils  lateral;  tail  as  long  as  broad;  a  subocular  pres- 
ent; nasal  cleft  arising  from  second  labial;  nasal  not  com- 
pletely   divided;     scale     rows    28;     nasals    not     in     contact    behind 

rostral. T.  manilae   Taylor    (p.   56). 

al  Snout   with    a   sharp   horizontal   edge;    nostrils   lateroinf erior ;    tail  *at 
least  twice  as  long  as  broad  ;^  no  subocular. 
If.  Preocular   in   contact  with   second   and   third  labials;    nasals   not  in 
contact  behind  rostral. 
c\  Nasal  cleft  arising  from  first  labial. 
d}.  Nasal  not  completely  divided. 

e\  Tail  two  and  one-half  times  as  long  as  broad;  scales  in  20  to 

22  rows - T.  olivaceus  (Gray)    (p.  58). 

c^  Tail. three  and  one-half  times  as  long  as  broad;  scales  in  26^ 

rows T.  rugosa  Taylor   (p.  58). 

d\  Nasal  completely  divided. 

e\  Tail    three    times    as    long    as    broad;    scales    in    26    to    28 
rows T.  dendrophis  sp.  nov.    (p.  60). 
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e^  Tail  two   and      two-fifths   times  as   long  as  broad;    scales  in 

22  rows T.  suluensis  Taylor   (p.  61). 

c^  Nasal  cleft  arising  from  first  or  second  labials  or  their  interlabial 
suture;  nasal  completely  divided;  tail  six  to  seven  times  as  long 

as  broad;  scales  in  26  rows T.  longicauda  Taylor  (p.  63). 

6^  Preocular  in  contact  with  a  single  labial. 

c\  Nasal  cleft  arising  from  first  interlabial  suture;  nasal  not  com- 
pletely divided;  tail  three  and  four-fifths  times  as  long  as  broad; 

scales  in  26  rows T.  mindanensis  sp.  nov.   (p.  65). 

c^  Nasal  cleft  arising  from  first  labial;  nasal  completely  divided; 
tail  fpur  or  five  times  as  long  as  broad;  scales  in  24 
rows T.  cumingii    (Gray)    (p.  66), 

TYPHLOPS   BRAMINUS   (Daudin) 

Eryx  braminus  Daudin,  Hist.  Nat.  Rept.  7  (1803)  279. 

Tortrix  russelii  Merrem,   Tent.   Syst.   Amph.    (1820)    84. 

Typhlops  braminus  Cuvier,  Regne  Anim.  ed.  2  (1829)  73;  Bou- 
LENGE^,  Cat.  Snakes  Brit.  Mus.  1  (1893)  16;  Fauna  Brit.  India,  Rept. 
(1890)  236;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  104;  Griffin, 
Philip.  Journ.  Sci.  §  D  6  (1911)  254;  Casto  de  Elera,  Cat.  Fauna 
Filipinas  1  (1895)  423;  Stejneger,  Bull.  U.  S.  Nat.  Mus.  58 
(1907)  260;  Taylor,  Philip.  Journ.  Sci.  §  D  12  (1917)  354- 

Argyrophis  bramicus  Gray,  Cat.  Liz.  Brit.  Mus.   (1845)   138. 

Argyrophis  truncatus  Gray,  Cat.  Liz.  Brit.  Mus.    (1845)    138. 


Fig.  2.     Typhlovs  braminus   (Daudin)  ;  after  Stejneger;  a,  head,  dorsal  view;  b,  head,  lateral 
view ;  c,  head,  ventral  view ;  d,  anal  region  and  tail. 

Description  of  species, —  (From  No.  276,  E.  H.  Taylor  collec- 
tion; collected  at  La  Granja,  La  Carlota,  Occidental  Negros, 
July,  1916,  by  H.  C.  McNamara.)  Snout  rounded  in  lateral 
profile,  projecting;  rostral  narrow,  its  upper  portion  about  one- 
third  width  of  head,  not  extending  quite  to  level  of  eyes;  pre- 
frontal not  enlarged,  very  much  rounded  behind,  separating  the 
nasals  by  a  small  distance,  scarcely  as  large  as  frontal,  but  of 
similar  shape;  frontal  a  little  larger  than  interparietal,  which 
is  followed  by  a  very  much  larger  scale;  supraoculars  not  an- 
gular, larger  than  frontal,  their  lower  edge  passing  near  middle 
of  eye;  parietals  slightly  enlarged,  larger  than  supraoculars, 
followed  by  a  large  postparietal ;  2  nasals,  anterior  (or  inferior) 
much  smaller  than  posterior ;  suture  dividing  nasals  arises  from 
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preocular ;  latter  somewhat  smaller  than  ocular,  touching  second 
and  third  labials,  and  inferior  nasal  below;  ocular  large,  with 
eye  usually  visible  beneath  it,  with  a  single  postocular  behind; 
4  labials,  the  fourth  largest,  all  abruptly  increasing  in  size  from 
the  first;  5  to  7  scales  on  lower  jaw  between  angles  of  mouth; 
scales  in  20  rows  around  body ;  body  width  in  body  length,  34 ; 
tail  a  little  shorter  than  wide. 

Color  in  life, — Pearl  gray  above,  each  scale  showing  an  area 
of  brownish  gray  and  one  of  bluish  gray ;  below  the  same ;  with- 
out close  scrutiny  it  appears  a  uniform  pearl  gray. 

Measurements  of  Typhlops  braminus  (Daudin), 

mm. 

Total  length  154 

Tail  2.75 

Width  of  head  between  eyes  3.25 

Body  width  4.5 

Tail  width     •  4 

Variation. — Practically  no  variation  in  scalation  is  observable. 
In  color  the  specimens  vary  from  black-brown  to  gray-blue  or 
pearl  gray.  Some  seem  to  turn  whitish  before  they  shed  their 
skin,  yet  certain  newly  shed  specimens  also  are  of  a  very  light 
color;  in  the  one  described  the  eye  is  almost  entirely  concealed, 
and  the  scales  on  the  head  and  body  seem  thicker  than  usual. 
There  are  certain  lighter  tracings  which  invariably  appear  under 
the  scales  of  the  head.  The  fringed  markings  which  follow  the 
rostral  and  nasal  sutures  are  characteristic  of  this  species ;  these 
markings  can  usually  be  discerned  even  in  gray  specimens,  if 
a  small  lens  is  used. 

One  specimen  in  my  collection  (No.  277)  has  a  very  different 
appearance  from  the  one  described.  The  head  as  far  as  the  eyes 
is  a  pure  cream  color ;  the  eyes  are  visible  as  minute  black  dots ; 
the  head  seems  more  rounding  in  upper  profile  and  is  thicker 
than  in  other  specimens.  The  color  on  the  neck  is  light  brown, 
gradually  merging  into  the  slightly  darker  brown  color  of  the 
body.  Each  scale  has  a  brown  spot  and  a  lighter  area.  No 
variation  from  the  typical  scalation  of  Typhlops  braminus  can 
be  discerned.  This  variation  is  unique  in  a  lot  of  more  than  200 
specimens  examined. 

Remarks, — This  is  one  of  the  commonest  snakes  in  the  Phil- 
ippine Islands,  but  it  is  not  evenly  distributed.  Mr.  H.  C.  Mc- 
Namara  collected  more  than  a  hundred  at  La  Gran j a.  La  Carlota, 
Occidental  Negros,  in  a  few  weeks;  at  various  other  localities 
in  Negros  I  have  been  unable  to  find  a  single  specimen,  even 
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after  considerable  search.  I  did  not  find  a  single  specimen  in 
eastern  Mindanao  in  two  years'  collecting.  In  Mindoro,  near 
Calapan,  I  found  this  species  in  large  numbers  under  rocks  after 
heavy  rains.  The  place  failed  to  yield  a  single  specimen  when 
visited  at  a  later  time  when  the  earth  was  dry.  These  snakes  lay 
comparatively  large,  elongate  eggs.  They  feed  largely  on  the 
larvse  and  eggs  of  small  insects  or  earthworms. 

The  species  is  known  from  many  localities  in  Luzon,  and  from 
Negros,  Samar,  Mindanao,  Mindoro,  Palawan,  and  Busuanga. 
It  is  probably  found  in  all  the  larger  islands  of  the  Philippines. 
Outside  of  the  Philippines  it  is  widely  distributed,  from  South 
Africa  to  southern  Asia,  and  throughout  the  islands  of  the 
Indian  Ocean  and  the  Malay  Archipelago.  It  is  present  also 
in  Japan,  Madagascar,  and  Guam. 

TYPHLOPS  LUZONENSIS  Taylor 
Typhlops  luzonensis  Taylor,  Philip.  Journ.  Sci.  14   (1919)   105. 

Description  of  species, —  (From  the  type,  No.  109,  E.  H.  Taylor 
collection;  collected  on  Mount  Maquiling,  Laguna,  Luzon,  May  12, 
1915,  by  E.  H.  Taylor.)  Head  rather  flat,  broader  than  neck, 
lower  jaw  not  or  scarcely  visible  in  lateral  profile;  snout  rounded, 
projecting,  rather  truncate,  its  end  only  slightly  less  deep  than 
head  on  a  level  with  eyes ;  portion  of  rostral  visible  above  much 
longer  and  a  little  wider  than  the  part  below,  failing  to  reach 
the  level  of  eyes  by  a  minute  distance,  and  minutely  less  than 
half  the  width  of  head;  prefrontal  larger  than  frontal,  forming 
a  suture  with  rostral  a  little  less  than  one-third  its  own  width, 
its  longest  sutures  formed  with  supraoculars;  frontal,  the 
smallest  head  scale,  forming  equal  sutures  with  interparietal 
and  prefrontal;  supraocular  about  same  size  as  parietal,  its 
lower  point  barely  reaching  eye;  parietals  somewhat  narrowed 
on  their  lower  end ;  nasal  completely  divided ;  nasal  suture  arises 
from  second  labial  and  after  passing  nostril  reaches  rostral  in  a 
line  horizontal  to  upper  edge  of  nostril;  nasals  not  in  contact 
behind  rostral;  preocular  reaching  above  level  of  eyes,  about 
as  broad  as  ocular,  in  contact  with  2  labials  below;  its  edge 
crosses  over  middle  of  eye;  2  postoculars  only  slightly  differen- 
tiated from  body  scales;  first  labial  very  small,  in  contact  with 
anterior  nasal  only ;  second  labial  nearly  three  times  as  large  as 
first,  touching  both  nasals  and  preocular ;  third  labial  more  than 
twice  as  large  as  second,  and  a  little  larger  than  fourth;  lower 
jaw  narrow,  about  5  scales  on  lower  jaw  between  fourth  upper 
labials;  eye  a  visible  black  spot,  very  small,  with  no  pupil 
evident;  about  338  scales  from  head  to  vent;  10  subcaudal  scales; 
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tail  ending  in  a  small  spine ;  width  of  body  in  total  length,  58 ; 
tail  as  wide  as  long ;  scales  in  20  rows. 

Coloi^  in  life. — ^Above,  a  reddish  olive  brown ;  below,  yellowish 
brown,  each  scale  with  a  darker  yellowish  brown  area,  giving  a 
checked  appearance  on  close  examination;  rostral,  nasal,  and 
labials  on  underside  of  snout  yellowish  white. 

Measurements  of   Typhlops   luzonensis    Taylor. 

mm. 

Total  length  260 

Tail  4 

Width  of  body  4.5 

Width  of  head  4.5 

Width  of  tail  4 

Remarks. — Only  the  type  specimen  is  known.  The  species  is 
obviously  related  to  the  group  of  the  genus  represented  by 
Typhlops  ruficauda,  T,  rubefy  and  T.  kraalii,  the  first  two  of 
which  are  represented  in  the  Philippine  fauna.  From  T.  rufi- 
Cauda  it  differs  in  having  4  less  rows  of  scales  about  the  body 
and  the  nasal  completely,  instead  of  partially,  divided.  From 
T.  ruber  it  differs  in  having  the  preocular  in  contact  with  2 
labials  instead  of  1,  the  nasal  completely  divided,  and  the  length 
greater  in  proportion  to  the  width  of  the  body.  (Here  the  width 
of  the  body  is  contained  in  the  total  length  58  times,  while 
in  T.  ruber  it  is  only  36.)  From  T.  kraalii  it  differs^  in  having 
the  rostral  much  more  than  one-third  the  width  of  the  head, 
and  the  preocular  in  contact  with  2  labials  instead  of  1 ;  in  color 
it  is  also  somewhat  different  from  T.  kraalii,  and  the  latter  is  very 
probably  a  larger  species. 

The  type  was  collected  low  on  the  side  of  Mount  Maquiling, 
Laguna,  Luzon.  It  was  discovered  under  a  rotting  log.  Noth- 
ing further  Ms  known  of  its  habits. 

TYPHLOPS  JAGORII  Peters 
Typhlops  jagorii  Peters,  Mon.  Berl.  Ak.  (1861)  684;  Boettger,  Ber. 
Senck.  Nat.  Ges.    (1886)    104;  Boulenger,,  Cat.  Snakes  Brit.  Mus. 
1    (1893)   18;  Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)   423; 
Griffin,  Philip.  Journ.  Sci.  §  D  6   (1911)  254. 

Description  of  species. —  (After  the  type  description.)  Snout 
depressed,  rounded;  nostrils  lateral;  upper  portion  of  rostral 
elliptic,  about  half  as  broad  as  head;  nasals  in  contact  behind 
rostral;  preocular  present,  in  contact  with  third  labial  only; 
prefrontal  larger  than  frontal;  supraoculars  smaller  than  pa- 
rietal; 4  upper  labials,  second  twice  as  large  as  first;  28  rows 
of  scales  around  the  body. 

Color. — Above  dark  black,  the  underside,  lips,  and  end  of  tail 
yellow. 
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Measurements  of  Typhlops  jagorii  Peters, 


mm. 


Total  length  220 

Head  length  8 

Tail  5 

Remarks, — The  type  was  collected  by  F.  Jagor  on  Mount 
Isarog,  Camarines,  Luzon.  It  is  well  differentiated  from  the 
other  Philippine  species  by  the  junction  of  the  nasal  shields 
behind  the  rostral.     It  is  known  only  from  the  type. 

TYPHLOPS   RUFICAUDA    (Gray) 

Anilios  ruficauda  Gray,  Cat.  Liz.  Brit.  Mus.    (1845)    136. 
Typhlops   (Anilios)   ruficauda  Peters,  Mon.  Berl.  Ak.    (1861)    684. 
Typhlops  ruficauda  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  104;  Bou- 

LENGER,  Cat.  Snakes  Brit.  Mus.  1    (1893)  29;  Casto  de  Elera,  Cat. 

Fauna  Filipinas   1    (1895)    423;   Griffin,   Philip.  Journ.   Sci.   §   D 

6   (1911)   255.  • 

Typhlops  dichromatus  Jan,  Icon.  Gen.   (1864)  21,  1.  3,  pis.  4,  5,  fig.  1. 
?Typhlops  petersii  Steindachner,  Verb.  Zool.-Bot.  Ges.  Wien   (1867) 

515,  pi.  13,  figs.  7-9. 

Description  of  species, —  (From  Boulenger.)  ''Snout  rounded, 
moderately  projecting;  nostrils  lateral.  Rostral  about  one  third 
the  width  of  the  head,  extending  to  the  level  of  the  eyes ;  nasal 
semidivided,  the  cleft  proceeding  from  the  second  labial;  prse- 
ocular  present,  as  broad  as  the  ocular,  in  contact  with  the  third 
labial  only;  eyes  distinct;  prsefrontal,  supraocular,  and  parietal 
considerably  larger  than  the  scales  on  the  body;  four  upper 
labials.  Diameter  of  body  31  to  55  times  in  the  total  length; 
tail  as  long  as  broad,  ending  in  a  spine.  30  scales  round  the 
body." 

Color, — ''Reddish  brown  above;  snout,  tail,  ai}d  lower  sur- 
faces yellowish. 

''Total  length  250  millim.'' 

Remarks, — The  types  (one  adult,  one  half -grown,  and  one 
young)  are  in  the  British  Museum.  The  exact  locality  from 
which  the  types  were  obtained  is  no  longer  known.  Peters  * 
reports  specimens  from  Daraga  and  Paracale,  in  southern  Luzon. 
Boulenger  f  has  referred  Typhlops  petersii  Steindachner  to  this 
species,  with  a  question  mark.  At  the  present  time  I  am  unable 
to  offer  an  opinion  and  propose  leaving  it  a  synonym  of  T. 
ruficauda.  I  have  not  seen  Steindachner's  description  or  figures. 
Known  only  from  the  Philippines.  The  types  were  probably  col- 
lected by  H.  Cuming. 


♦Mon.  Berl.  Ak.    (1861)    684. 

t  Cat.  Snakes  Brit.  Mus.  1   (1893)  29. 
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TYPHLOPS  RUBER  Boettger 

Typhlops  ruber  Boettger,  Zool.  Anz.  20  (1897)  164;  Griffin,  Philip. 
Journ.  Sci.  §  D  6    (1911)   255. 

Description  of  species, —  (After  the  type  description.)  Head 
depressed,  snout  rounded  and  strongly  projecting;  nostrils 
lateral;  rostral  moderately  broad,  upper  part  somewhat  more 
than  one-third  the  width  of  head,  its  posterior  part  not  reaching 
level  of  eyes,  its  underside  clearly  longer  than  broad;  nasal 
almost  entirely  divided,  the  suture  arising  from  second  labial; 
preocular  as  broad  as  ocular,  in  contact  below  with  only  the 
very  large  third  labial;  eye  small,  very  distinct;  upper  head 
shields,  with  the  exception  of  the  middle  longitudinal  row,  con- 
siderably larger  than  body  scales ;  4  upper  labials,  of  which  the 
last  2  are  especially  well  developed  and  of  nearly  the  same  size  ; 
diameter  of  body  in  total  length,  36  to  37 ;  tail  somewhat  broader 
than  long,  ending  in  a  sharp  spine ;  26  scale  rows  about  body. 

Color. — Uniform,  bright  red-brown  above;  below  scarcely  as 
bright  as  above. 

Total  length,  225  millimeters. 

Remarks. — I  have  been  unable  to  find  specimens  of  this  species. 
Obviously  it  is  very  rare  and,  I  believe,  still  known  only  from 
the  type,  which  came  from  Samar.  This  species  is  said  to  be 
closely  related  to  Typhlops  kraalii  from  the  Kei  Islands  near 
New  Guinea,  but  differs  in  being  less  slender,  and  in  having 
the  tail  shorter,  the  scales  on  the  head  larger,  and  the  color 
different. 

TYPHLOPS  CANLAONENSIS  Taylor 

Typhlops  canlaonensis  Taylor,  Philip.  Journ.  Sci.  §  D  11  (1917)  354. 
Description  of  species. —  (From  No.  241,  E.  H.  Taylor  collec- 
tion; collected  at  an  elevation  of  about  750  meters  on  Canlaon 
Volcano,  Negros,  December  25,  1915,  by  E.  H.  Taylor.) 
Head  depressed,  a  little  wider  than  body;  snout  projecting  mod- 
erately; rostral  elliptic,  distinctly  wider  behind  than  at  tip  of 
snout  and  failing  to  reach  level  of  eyes  by  half  the  width 
of  prefrontal,  more  than  one-third  the  width  of  head ;  nostrils 
lateral,  not  visible  from  above;  nasals  large,  not  in  contact  be- 
hind rostral,  not  completely  divided  by  nasal  cleft,  which  arises 
from  second  labial  and  passes  through  nostril  to  a  point  about 
halfway  from  nostril  to  rostral;  nasal  in  contact  with  first  3 
labials ;  preocular  present,  narrowed  to  a  point  at  its  upper  end, 
its  greatest  width,  equal  to  that  of  ocular,  occurs  below  level  of 
eye;  preocular  narrowly  in  contact  with  supraocular  above  and 
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with  only  the  third  labial  below  practically  the  same  length  a3 
ocular;  ocular  somewhat  rectangular  in  outline,  rapidly  nar- 
rowed to  a  point  above  and  below,  in  contact  with  third  and 
fourth  labials,  bordered  posteriorly  by  2  somewhat  enlarged 
body  scales  (3  on  left  side)  ;  prefrontal  wider  than  deep,  dis- 
tinctly larger  than  frontal,  which  is  somewhat  wider  than  long, 
and  narrowly  in  contact  with  prefrontal;  supraoculars  larger 
than  either  of  these  scales  and  about  equal  in  size  to  parietals, 
which  are  a  little  more  elongate  and  more  than  half  lying  behind 
oculars;  interparietal  scale  not  as  large  as  frontal;  eye  visible 
near  anterior  border  of  ocular,  much  below  the  point  of  contact 
with  supraocular;  eye  rather  large,  pupil  distinct  and  whitish; 
30  scale  rows  about  body;  tail  ending  in  a  sharp  spine. 

Color  in  life. — ^Above  shiny  greenish  black  (appearing  dark 
green  in  certain  lights)  ;  snout  dark  brown;  underside  of  snout, 
belly,  and  ^entire  tail  pinkish  yellow.  The  dark  and  the  yellow 
areas  are  well  defined,  the  black  covering  15  scale  rows.  Head 
with  narrow  lighter  lines,  more  or  less  outlining  the  head  scales. 

Measurements  of  the  type  of  Typhlops  canlaonensis  Taylor. 

mm. 

Totallength  .     122 

Tail  2.5 

V^idth  of  head  4.2 

Width  of  body  3.5 

Width  of  tail  3 

Remarks. — This  species  is  related  to  TypMop^  ruficauda  Gray. 
It  differs  much  in  color,  the  rostral  is  wider  and  does  not  reach 
the  level  of  the  eye,  and  the  tail  is  wider  than  long.  In  coloring 
it  resembles  T.  jagorii  Peters,  from  Luzon,  but  the  nasals  are 
not  completely  divided  and  do  not  touch  behind  the  rostral;  the 
second  labial  is  far  from  twice  as  large  as  the  first.  It  is  im- 
possible to  tell  whether  the  specimen  at  hand  is  adult  or  not. 
However,  it  is  probable  that  it  is  a  smaller  form  than  the  other 
two  species  mentioned  above.  Only  one  specimen  was  found, 
although  the  locality  was  very  thoroughly  searched.  It  was 
found  burrowing  under  a  decayed  log. 

TYPHLOPS  MANILyC  Taylor 
Typhlops  manilse  Taylor,  Philip.  Journ.  Sci.  14   (1919)   106. 

Description  of  species. —  (From  the  type,  an  unnumbered  spec- 
imen in  Santo  Tomas  Museum,  labeled  'Tilipinas;"  locality  and 
collector  unknown;  probably  from  Luzon.)  Snout  rounded  in 
front,  projecting  about  2  millimeters ;  a  distinct  depression  across 
head  in  region  of  eyes;  rostral  narrowed  at  a  point  on  snout 
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between  nostrils,  distinctly  longer  than  wide  below ;  rostral  little 
more  than  one-third  the  width  of  head;  nasals  not  in  contact 
behind  rostral ;  rostral  reaching  level  of  eyes ;  prefrontal  rather 
large,  narrowly  in  contact  with  frontal;  supraoculars  large, 
their  lower  end  not  reaching  eye;  frontal  slightly  smaller  than 
prefrontal,  about  the  same  shape;  parietals  rounding,  a  little 
broader  than  deep,  smaller  than  supraocular;  interparietal  en- 
^larged;  nasal  not  completely  divided;  suture  issues  from  second 
labial,  then  makes  a  backward  deflection  which  widens  the  an- 
terior part  of  nasal ;  preocular  narrowed  at  upper  end,  reaching 
above  level  of  eye  but  scarcely  reaching  below  level  of  nostril, 
abruptly  widened  below  eye,  its  posterior  suture  with  ocular  not 
crossing  eye;  nasal  much  wider  than  either  preocular  or  ocular; 
a  small  subocular  scale  below  ocular  in  contact  with  second  and 
third  labials ;  preocular  touches  second  labial  behind  this  inter- 
calated scale ;  ocular  widens  abruptly  on  a  level  with  eye,  and 
extends  higher  than  preocular;  first  labial  elongate,  second 
higher  and  shorter,  of  nearly  the  same  area,  third  very  large, 
three  or  four  times  as  large  as  second,  reaching  to  near  the  top 
level  of  nostril,  larger  and  higher  than  fourth  labial  (third  la- 
bial on  one  side  is  fused  with  subocular)  ;  3  scales  border  ocular 
behind ;  eyes  very  small  but  distinct ;  nostril  comparatively  large ; 
lower  jaw  very  narrow,  in  its  middle  scarcely  two-fifths  the 
width  of  head.  Tail  ends  in  a  blunt  spine ;  12  scales  under  tail 
in  a  longitudinal  line ;  scales  in  28  rows  about  body. 

Color  in  life, — Reddish  brown  above,  the  anterior  part  rather 
more  grayish  brown;  the  posterior  two-thirds  of  body  darker 
brown;  head  distinctly  marked  with  darker  and  lighter  (usually) 
curved  areas;  snout  yellowish;  below  light  yellowish,  each  scale 
with  a  slightly  darker  area. 

Measurements  of  Typhlops  manilse  Taylor. 

mm. 

Total  length  280 

Tail           '  5 

Width  of  tail   ,  5.2 

Width  of  body  5 

Width  of  head  5.5 

Remarks, — This  unique  specimen  was  found  in  the  collection 
of  the  Santo  Tomas  University,  Manila.  The  container  was 
labeled  'Tilipinas''  with  no  indication  as  to  the  locality  from 
which  it  came.  This  species  as  characterized  by  the  presence  of 
a  subocular  has  no  close  affinity  among  other  species  of  the  genus 
in  the  Philippines.  It  belongs  to  the  division  of  the  genus  of 
which  Typhlops  ater  and  T.  inornaUis  are  members,  but  differs 
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from  them  in  the  very  much  larger  number  of  scale  rows,  as 
well  as  in  other  characters. 

TYPHLOPS  OLIVACEUS    (Gray) 

Onychophis  olivaceus  Gray,  Cat.  Liz.  Brit.  Mus.   (1845)    133. 
Onychocephalus    olivaceus    Peters,    Mon.    Berl.    Ak.     (1861)     684; 

BoETTGER,  Ber.  Senck.  Nat.  Ges.  (1886)  105;  Casto  de  Eusra,  Cat. 

Fauna  Filipinas  1    (1895)    424. 
Typhlops  olivaceus  Boulenger,  Cat.  Snakes  Brit.  Mus.  1    (1893)   50;' 

Griffin,  Philip.  Journ.  Sci.  §  D  6    (1911)   255. 

Description  of  species. —  (From  Boulenger.)  ''Snout  very 
prominent,  with  a  narrow,  sharp,  subcrescentic  transverse  edge 
and  inferior  nostrils.  Rostral  large,  its  upper  part  longer  than 
broad  and  about  three-fifths  the  width  of  the  head,  not  extending 
to  the  level  of  the  eyes,  its  lower  part  as  broad  as  long;  nasal 
nearly  completely  divided,  the  cleft  proceeding  from  the  first 
labial;  prseocular  present,  nearly  as  broad  as  the  nasal  or  the 
ocular,  in  contact  with  the  second  and  third  labials ;  eyes  distinct ; 
prsef rontal  considerably  enlarged ;  four  upper  labials.  Diameter 
of  body  50  to  68  times  in  the  total  length ;  tail  twice  and  a  half 
as  long  as  broad,  ending  in  a  spine;  20  or  22  scales  round  the 
body.     Pale  brown,  lighter  inferiorly. 

'Total  length  410  millim. 

"Philippines,   Moluccas,   North-west  Australia." 

Remarks, — Boulenger  *  records  four  specimens.  One  speci- 
men, the  type,  is  from  the  Philippines.  Peters  f  gives  two  local- 
ities on  Samar,  Loquilocun  and  Borongan.  Here,  he  states,  it  is 
called  tuna.  The  types  were  collected  by  H.  Cuming.  I  have 
been  unable  to  find  this  species,  and  there  is  no  specimen  in  the 
Bureau  of  Science  collection.  Boulenger  gives  Typhlops  (Ony- 
chocephalus)  angitsticeps  Peters  as  a  synonym  of  this  species. 
An  examination  of  Peters's  figures  t  leads  me  to  regard  this  as 
an  error.  The  presence  of  a  subocular,  as  well  as  of  other  char- 
acters, would  seem  to  prohibit  this  association. 

TYPHLOPS   RUGOSA  Taylor 

Typhlops  rugosa  Taylor,  Philip.  Journ.  Sci.  14   (1919)   109. 

Description  of  species. —  (From  the  type,  No.  97,  E.  H.  Taylor 
collection;  collected  at  Bunawan,  Agusan,  Mindanao,  July  14, 
1913,   by  E.   H.   Taylor.)     Head  rough,  the  anterior   outline 

*  Boulenger,  Cat.  Snakes  Brit.  Mus.  1    (1893)   51. 

t  Peters,  Mon.  Berl.  Ak.    (1861)    684. 

t  Mon.  Berl.  Ak.  (1877)  417,  pi.  figs.  3,  3a,  36,  3c. 
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broken  by  depressions  between  scales  along  sutures,  with  trans- 
verse cutting  edge,  somewhat  hooked  in  lateral  profile;  rostral 
a  little  longer  than  wide  above,  not  reaching  level  of  eyes,  more 
than  one-third  the  width  of  head ;  part  of  rostral  below  as  deep 
as  wide,  dimly  granular ;  prefrontal  a  little  wider  and  somewhat 
smaller  than  frontal,  its  posterior  point  reaching  a  little  beyond 
level  of  eyes ;  frontal  as  broad  as  long,  larger  than  interparietal ; 
supraocular  larger  than  frontal,  wider  than  deep ;  parietals  much 
larger*  than  frontal,  separated  by  an  interparietal,  which  is 
smaller  than  frontal ;  parietals  not  twice  as  wide  as  long ;  nasal 
with  a  swollen  prominence  about  and  above  nostril,  which  gives 
the  anterior  head  outline  an  irregular  appearance ;  nostrils  latero- 
inferior,  not  visible  from  above;  nasal  cleft  issues  from  first 
labial  and  barely  passes  beyond  nostril,  not  wholly  dividing  the 
scale ;  preocular  not  as  wid^  as  and  much  shorter  than  nasal,  in 
contact  with  2  labials ;  eyes  dim,  barely  outlined ;  2  postoculars, 
inferior  largest,  in  contact  with  fourth  labial;  4  upper  labials, 
fourth  largest,  first  and  second  smallest,  subequal  in  size ;  scales 
in  26  rows ;  tail  ending  in  a  sharp  spine ;  479  scales  in  a  longi- 
tudinal row  from  head  to  tail;  body  width  in  total  length,  50; 
tail  width  in  tail  length,  3.5 ;  tail  length  in  body  length,  about  17. 
Color  in  life, — Above  brownish  to  golden  yellow,  slightly 
lighter  beneath.  There  is  very  little  distinction  between  the  two 
colors,  as  they  merge  gradually  on  the  sides.  Each  scale  with 
a  somewhat  darker  area. 


Measurements  of  Typhlops  rugosa  Taylor, 


mm. 


Total  length  395 

Tail  23 

Width  of  head  7.5 

Width  of  body  8 

Width  of  tail  6.5 

Remarks, — Two  other  specimens  besides  the  type  were  taken, 
one  adult,  and  one  young.  These  two  were  forwarded  to  Dr. 
Lawrence  E.  Griffin,  at  the  University  of  Pittsburg.  They  have 
not  been  at  hand  for  comparison.  All  were  taken  in  masses 
of  fern  roots  growing  in  high  forest  trees.  Typhlops  rugosa  has 
no  close  affinity  among  the  Philippine  species,  unless  it  be  with 
r.  mindanensis  Taylor.  From  the  latter  it  differs  in  the  size 
of  the  frontal,  which  is  larger  than  the  prefrontal  in  T.  min- 
danensis. The  former  has  2,  the  latter  3,  labials  touching  thei 
nasal ;  in  the  former  the  head  is  very  rough,  in  the  latter,  com- 
paratively smooth.     Many  other  differences  are  obvious  on  a 
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comparison  of  the  two  descriptions.  The  roughness  of  the  head 
in  T,  rugosa  is  not  unlike  that  in  T.  crossii  and  T.  reginse  but  here 
the  resemblance  between  them  ceases. 

TYPHLOPS  DENDROPHIS  sp.  nov. 

Type. — No.  93,  E.  H.  Taylor  collection;  collected  at  Bunawan, 
Agusan,  Mindanao,  August  15,  1913,  by  E.  H.  Taylor. 

Description  of  type. — Head  flattened  above,  elliptic  in  out- 
line, broader  than  neck;  snout  in  lateral  profile  rather  ;ivedge- 
shaped,  with  a  narrow,  sharp,  subcrescentic,  transverse  edge, 
with  nostrils  inferior;  rostral  about  as  broad  below  as  above,  a 
little  more  than  one-third  width  of  head,  reaching  level  of  eyes ; 
prefrontal  angular,  forming  a  suture  with  rostral  about  one-third 
its  width,  a  little  larger  than  frontal  but  of  the  same  shape,  much 
wider  than  deep ;  frontal  wider  than  deep,  forming  equal  sutures 
with  prefrontal  and  interparietal ;  latter  a  little  wider  than 
frontal  and  followed  by  2  or  3  enlarged  scales  (the  latter  char- 
acter is  not  constant)  ;  supraocular  wider  than  deep,  its  lower 
point  failing  to  reach  eye ;  parietals  much  elongate,  twice  as  long 
as  wide,  reaching  to  near  level  of  eye ;  nostril  between  2  nasals, 
anterior  very  small  and  narrow,  the  suture  dividing  them  arising 
from  first  labial;  edge  of  rostral  approaches  close  to  nostril; 
preocular  present,  not  as  wide  or  as  deep  as  ocular,  not  touching 
eye,  in  contact  with  2  labials  below ;  3  scales  behind  ocular ;  latter 
large,  with  a  slight  rounded  prominence  above  eye;  first  labial 
as  large  as  or  larger  than  second,  fourth  larger  than  third; 
tail  ending  in  a  sharp  spine;  26  rows  of  scales  about  body,  497 
in  a  longitudinal  row  from  back  of  head  to  end  of  tail,  29  scales 
under  tail  from  anus  to  tip.  Body  width  in  body  length,  49.7; 
tail  width  in  tail  length,  ^.l. 

Color  in  life. — Above  olive  to  brownish  yellow,  grading  in- 
sensibly into  the  lighter  color  on  belly.  Each  scale  with  a  lighter 
and  darker  part;  snout  somewhat  lighter. 

Measurements  of  Typhlops  dendrophis  sp.  nov. 

mm. 
Total  len^h  398 

Tail  21 

Width  of  body  8 

Width  of  tail  6.75 

Variation. — There  are  three  specimens  of  this  species  in  my 
collection,  and  one  mutilated  specimen  in  the  Bureau  of  Science 
collection,  all  collected  at  Bunawan,  Agusan,  Mindanao.  They 
agree  fairly  well  in  measurements  and  proportions.     The  body 
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width  in  the  body  lengrth  varies  from  46  to  49;  tail  width  in 
tail  length,  3.1.  All  the  specimens  save  the  type  have  28  scale 
rows  around  the  body.  The  relation  of  the  nasal  cleft  and  the 
preocular  to  the  labials  is  identical  in  all  the  specimens;  they 
are  also  identical  in  color. 
TABLE  7. — Measurements  and  scale  counts  of  Typhlops  dendrophis  sp,  nov. 
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95 
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49 
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28 
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28 
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Bureau  of  Science. 

Remarks. — This  species  is  related  to  Typhlops  olivaceus 
(Gray),  but  differs  in  having  the  rostral  reach  the  level  of  the 
eye,  and  the  nasal  completely  divided.  The  diameter  of  the 
body  is  forty-six  to  forty-nine  times  in  its  total  length.  The 
tail  is  more  than  three  times  as  long  as  wide,  with  4  to  6  more 
rows  of  scales  around  the  body  than  in  T.  olivaceus.  From 
T,  cumingii  it  differs  in  having  the  preocular  in  contact  with 
2  labials  instead  of  1,  the  tail  much  shorter,  the  rostral  reach- 
ing the  level  of  the  eyes,  and  in  having  more  rows  of  scales  about 
the  body.  It  is  a  larger,  less-slender  species  than  T,  cumingii. 
All  four  specimens  were  taken  from  the  root  masses  of  the 
aerial  fern  Asplenium  nidus,  obtained  when  the  high  forest 
trees  were  felled.  The  snakes  burrow  in  the  tough  root  masses 
and  feed  on  the  larvae  of  ants  and  centipedes  which  are  abun- 
dant in  the  fern  roots. 

TYPHLOPS  SULUENSIS  Taylor 
Typhlops  suluensis  Taylor,  Philip.  Journ.  Sci.  §  D  13  (1918)  257. 
Description  of  species. —  (From  the  type,  No.  2001,  Bureau  of 
Science  collection;  collected  on  Bubuan  Island,  Tapian  group, 
Sulu  Archipelago,  October  2,  1917,  by  E.  H.  Taylor.)  Snout 
rather  pointed,  with  a  moderately  sharp  edge;  rostral  nearly 
half  the  width  of  head,  rather  truncate  behind,  forming  a  broad, 
straight  suture  with  prefrontal ;  latter  very  large,  broadly  trian- 
gular in  shape,  its  longest  sutures  with  preoculars ;  frontal  very 
small,  bordered  by  6  scales,  about  one-fifth  the  size  of  prefrontal ; 
interparietal  as  wide  as  prefrontal,  but  somewhat  smaller;  supra- 
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oculars  slender,  about  two  and  a  half  times  as  long  as  broad; 
parietals  much  larger  than  supraoculars,  little  more  than  twice 
as  long  as  wide;  nasals  separated,  their  upper  ends  barely  ex- 
tending beyond  the  posterior  level  of  rostral,  which  reaches 
almost  to  the  anterior  level  of  eyes ;  nasal  completely  divided  by 
nasal  cleft,  which  arises  from  first  labial;  preocular  in  contact 
with  2  labials,  not  as  wide  as  ocular,  its  upper  end  scarcely 
reaching  higher  than  the  upper  level  of  eye;  eye  distinct,  with 
a  minute  pupil  visible,  not  crossed  by  suture  of  ocular  with  pre- 
ocular; 2  body  scales  border  ocular  behind;  4  lower  labials, 
second  scarcely  larger  than  first;  scales  in  22  rows  around  middle 
of  body,  20  on  neck,  22  in  front  of  anus,  tail  ending  in  a  sharp 


Fig.  3.     Typhlops  suluensis  Taylor ;  from  the  type ; 
view  ;  c,  chin  ;   X  3. 


head,  lateral  view  ;  b,  head,  dorsal 


spine ;  body  width  in  body  length,  46 ;  tail  width  in  tail  length, 
2.5 ;  tail  length  in  body  length,  26. 

Color  in  life, — Above  dark  drab-gray,  covering  nine  whole  and 
two  half  rows  of  scales,  each  scale  with  a  slightly  curved  lighter 
area,  which  forms  a  fine-meshed  network  over  body ;  balance  of 
body  very  light  gray,  the  ventral  median  row  of  scales  differen- 
tiated by  being  much  lighter  in  color,  with  the  outer  edges  and 
the  edges  of  adjacent  scale  rows  slightly  darker;  occasionally  an 
entire  scale  is  white  in  the  median  ventral  row;  tip  of  tail  and 
anal  region  whitish ;  underside  of  head  rather  light  dirty  white ; 
head  with  lighter  curved  lines,  arranged  regularly  but  not  follow- 
ing the  outlines  of  the  head  scales. 
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Measurements  of   Typhlops  suluensis   Taylor, 

mm. 
Total  length  340 

Tail  13 

Width  of  tail  5.5 

Width  of  body  7.4 

Width  of  head  5.5 

Remarks, — The  type  was  found  in  a  rotten  log  only  about  4 
meters  from  high-tide  mark  on  the  beach.  Much  effort  was 
made  to  obtain  other  specimens  on  Bubuan  Island,  but  none 
was  found.  This  species  seems  to  be  most  closely  related  to 
Typhlops  multilineatus  and  T.  olivaceus.  From  T.  multilineatus 
it  differs  in  having  the  rostral  shorter,  the  nasal  completely  di- 
vided, the  diameter  of  the  body  contained  in  the  total  length  forty 
times  (in  T,  multilineatus  fifty  to  sixty  times) ,  and  22  instead  of 
20  scale  rows  around  the  middle  of  the  body.  The  prefrontal 
is  larger,  the  frontal  smaller,  and  the  markings  are  not  arranged 
in  longitudinal  lines.  From  T,  olivaceus  it  differs  in  having  a 
complete  division  of  the  nasal,  the  preocular  much  narrower 
than  the  ocular,  and  the  rostral  barely  half  the  width  of  the 
head.     The  color  is  also  different  from  T.  olivaceus, 

TYPHLOPS   LONGICAUDA  Taylor 

Plate  1 

Typhlops  longicauda  Taylor,  Philip.  Journ.  Sci.  14   (1919)   108. 

Description  of  species,— {Frora  the  type,  No.  R  99,  E.  H.  Taylor 
collection;  collected  at  Bunawan,  Agusan,  Mindanao,  July  15, 
1913,  by  E.  H.  Taylor.)  Head  rather  broader  than  neck,  rather 
rounding  in  outline ;  snout  with  a  sharp  horizontal  cutting  edge, 
moderately  projecting,  not  or  but  scarcely  hooked  in  profile; 
rostral  not  as  wide  below  as  above,  somewhat  narrowed  between 
nostrils,  failing  to  reach  level  of  eye  by  more  than  half  the 
depth  of  prefrontal ;  latter  wider  than  deep,  larger  than  frontal, 
the  suture  formed  with  it  larger  than  that  with  rostral  which 
is  only  about  one-fifth  its  width;  frontal  about  as  wide  as  deep, 
equal  to  parietals ;  parietals  each  divided  into  2  scales,  which  are 
about  the  size  of  the  body  scales  and  scarcely  differentiated  from 
them,  the  second  one,  lying  somewhat  behind  ocular,  largest; 
interparietal  somewhat  larger  than  frontal ;  supraocular  diag- 
onal, the  lower  point  reaching  anterior  level  of  eye  but  failing 
to  reach  horizontal  level  by  its  distance  from  nasal;  2  nasals, 
the  anterior  very  small;  the  suture  dividing  them  arises  from 
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first  interlabial  suture;  preocular  narrower  and  much  shorter 
than  ocular,  in  contact  with  2  labials  below;  ocular  large,  with 
a  slight,  rounded  prominence  over  eye;  eye  and  pupil  distinct; 
4  postoculars  between  parietal  and  fourth  labial ;  4  labials,  first 
and  second  smallest,  subequal  in  size,  third  more  than  twice  as 
large  as  second  and  about  half  the  size  of  fourth;  scales  in 
26  rows;  about  430  scales  in  a  longitudinal  line  to  above  vent; 
40  scales  in  a  row  on  underside  of  tail;  body  width  in  body 
length,  56.6;  tail  width  in  tail  length,  7.2. 

Color  in  life, — Above  light  yellowish  brown,  gradually  becom- 
ing lighter  below;  head  lighter  with  curving  lighter  marks; 
laterally  there  is  a  distinct,  more  or  less  rectangular,  lighter 
spot,  including  eye  and  reaching  mouth.  Each  ventral  scale 
has  a  regular  darker  brown  area. 

Measurements  of  Typhlops  longicauda  Taylor, 

mm. 

Total  length  340 

Tail  34.5 

Width  of  head  5.5 

Width  of  body  6 

Width  of  tail  4.75 

Variation, — Ten  other  specimens  of  this  species  are  in  my 
collection;  all  differ  from  the  type  in  having  a  single  parietal. 
This  character  in  the  type  may  be  anomalous.  The  origin  of 
the  nasal  suture  is  not  fixed,  usually  arising  near  the  first  inter- 
labial suture,  sometimes  from  first  labial,  sometimes  from  sec- 
ond. The  body  width  in  the  body  length  varies  from  45  to  68, 
the  average  being  about  52;  the  tail  is  from  six  to  seven  times 
longer  than  broad,  the  average  being  about  6.2.  They  vary  in 
shade  from  yellowish  to  golden  brown  above,  somewhat  lighter 
below. 

Remarks, — This  species  has  a  very  marked,  apparently  normal 
enlargement  of  the  pelvic  bones,  and  the  tail  is  comparatively 
longer  than  in  any  other  of  the  extremely  numerous  species  of 
this  genus.  The  specimens  were  obtained  for  the  most  part 
from  root  masses  of  the  large  aerial  fern  Asplenium  nidus. 
They  were  common  at  Bunawan,  Agusan.  Two  were  taken  from 
the  trunks  of  small  trees  which  were  tunneled  by  large  black 
ants.  The  species  feeds  on  the  larvae  of  ants  and  centipedes. 
It  is  known  only  from  the  type  locality.  It  appears  to  be  related 
to  Typhlops  cumingii  Gray  but  differs  from  it  in  having  a  longer 
tail,  in  the  larger  number  of  scale  rows,  and  in  having  the  pre- 
ocular in  contact  with  2  labials  instead  of  1. 
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TABLE  8. — Measurements  and  scale  counts  of  Typhlops  longicauda  Taylor. 


No. 


100. 
101. 
108. 
102. 
103. 
104. 
105. 
106. 
107. 
98- 
99  c. 


Lengrth. 

Tail. 

Body 
width. 

Tail 
width. 

mm. 

mm. 

mm,. 

mm,. 

348 

31 

6 

4.9 

(«) 

26 

5.5 

4.25 

180 

16 

4 

2.7 

314 

27.5 

6 

4.5 

(b) 

81 

5 

286 

23 

5 

3.7 

210 

18 

4 

3.2 

235 

22 

5 

3.6 

285 

26 

6 

4.2 

316 

30.5 

6 

5 

340 

34.5 

6 

4.75 

Body 
width  in 
length. 


58 


46 
62 


Tail 
width 
in  tail 
lenerth. 


57 
52 
47 
48 
63 
56.  ( 


6.1 

6.1 

6 

6.1 

6.2 

6.2 

6.7 

6.1 

6.2 

6.1 

7.2 


No. 


Nasaldi-  Nasal  suture 
vided.  rrises. 


-I- 


Scale 
rows. 

Preocu- 
lar  touch- 
es second 
labial. 

26 

Yes  .... 

26 

Yes  .... 

26 

Yes  .... 

26 

Yes  — - 

26 
26 

Yes  .... 

26 

Yes  .... 

26 

Yes  .... 

26 

Yes  .... 

26 

Yes  .... 

26 

Yes  -.. 

Collection. 


100. 
101- 
108- 
102.. 
103- 
104  _, 
105.. 
106. 
107.. 


Yes  ....    2dlabial.- 

Yes i do 

Yes , do 

Yes  1st  labial. 


99c- 


Yes  .... 
Yes  .... 
Yes  -.-. 
Yes  .... 
Yes  .... 
Yes  .... 


1st  labial . 

do.-.. 

do... 

do--.. 

do.— 

do_  — 


E.  H.  Taylor. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do 


a  Mutilated. 


b  Tail  only. 


=  Type. 


TYPHLOPS  MINDANENSIS  sp.  nov. 

Type. — No.  96,  E.  H.  Taylor  collection ;  collected  at  Bunawan, 
Agusan,  Mindanao,  August  12,  1913,  by  E.  H.  Taylor. 

Description  of  type. — Head  somewhat  wedge-shaped,  slightly 
rounding  to  the  rather  sharp  horizontal  edge;  below  sloping 
abruptly  to  mouth.  The  anterior  edge  of  snout  rounding  and 
not  broken  in  outline;  rostral  above  moderate,  about  as  wide 
as  long,  about  one-third  the  width  of  head  between  eyes,  not 
reaching  to  level  of  eyes;  below,  the  enlarged  part  of  rostral 
wider  than  deep;  prefrontal  much  enlarged,  much  wider  than 
deep,  separating  nasals  by  a  distance  equal  to  more  than  a  fourth 
of  its  width,  deeper  and  more  than  one  and  a  half  times  as 
large  as  frontal,  larger  than  interparietal  or  supraocular,  and 
separated  from  preocular  by  a  distance  less  than  that  between 
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nasals;  the  frontal,  the  smallest  head  scale,  about  as  wide  as 
deep  or  a  little  wider,  separated  from  ocular  by  a  distance  less 
than  that  between  prefrontal  and  preocular;  supraocular  forms 
its  shortest  suture  with  parietal,  its  longest  with  ocular,  and 
is  narrowly  distant  from  edge  of  eye;  parietals  enlarged,  their 
anterior  part  widest,  about  two  and  a  half  to  three  times  as 
long  as  wide;  interparietal  larger  than* frontal,  much  wider  than 
deep,  followed  by  a  scale  twice  as  wide  as  deep ;  2  scales  border 
parietals  behind,  slightly  larger  than  the  following  body  scales; 
nasal  not  completely  divided  by  nasal  cleft,  which  issues  from  a 
point  above  first  interlabial  suture;  a  small  pitlike  depression 
below  each  nostril;  3  labials  in  contact  with  nasal  below;  na^al 
narrows  above,  the  end  curving  to  a  point;  preocular  present, 
very  much  narrower  and  much  shorter  than  either  nasal  or 
ocular,  its  edge  reaching  edge  of  eye,  in  contact  with  a  single 
labial  below,  narrowing  to  a  point  above ;  ocular  large,  touching 
2  labials  below;  eye  distinct,  with  pupil  showing;  3  slightly 
enlarged  postoculars ;  4  upper  labials ;  chin  covered  with  slightly 
enlarged  scales,  about  8  or  9  between  angles  of  mouth ;  27  scale 
rows  about  neck,  26  about  anterior  part  of  body,  24  in  front 
of  anus;  anterior  part  of  median  ventral  scale  row  has  more 
or  less  enlarged  scales ;  35  scales  in  a  longitudinal  row  from  anus 
to  tip  of  tail;  body  width  in  total  length,  53;  tail  width  in  tail 
length,  3.8 ;  tail  length  in  body  length,  17. 

Color  in  life. — Above  grayish  to  brownish  yellow,  this  color 
covering  upper  13  scale  rows,  each  scale  with  a  large,  dimly 
defined,  lighter  area  on  its  tip ;  below  lighter  brownish  yellow ; 
to  the  eye  the  color  appears  nearly  uniform ;  the  area  about  and 
below  the  nostril  and  upper  labials  lighter  than  rest  of  head. 

Measurements  of  Typhlops  mindanensis  sp,  nov. 

mm. 

Total  length,  body  severed  818 

Tail  18 

Width  of  body  6 

Width  of  tail  4.66 

Remarks. — Only  the  type  was  taken.  Apparently  it  has  no 
close  affinity  among  the  other  Philippine  species.  (See  remarks 
under  T.  rugosa.) 

TYPHLOPS  CUMINGII    (Gray) 

Onychophis  cumingii  Gray,  Cat.  Liz.  Brit.  Mus.    (1845)    133. 
Onychocephalus  cumingii  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)   104. 
Typhlops  cumingii  Boulenger,  Cat.  Snakes  Brit.  Mus.  1    (1893)    51, 
pl.  3,  fig.  4;  Griffin,  Philip.  Journ.  Sci.  §  D  6    (1911)   255. 
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Fig.   4. 


Typhlops  cumingii  (Gray)  ;  after 
Boulenger ;  a,  head,  dorsal  view ;  h,  head 
lateral  view ;  c,  head,  ventral  view. 


Description  of  species, —  (From  Boulenger.)  "Snout  very 
prominent,  with  a  narrow,  subcrescentic  sharp  transverse  edge 
and  inferior  nostrils.  Rostral  large,  its  upper  part  longer  than 
broad  and  about  half  the  width 
of  the  head,  not  extending  to 
the  level  of  the  eyes,  its  lower 
part  as  broad  as  long;  nasal 
completely  divided,  the  cleft 
proceeding  from  the  second  la-, 
bial ;  prseocular  present,  narrow- 
er than  the  nasal  or  the  ocular, 
in  contact  with  the  third  labial 
only;  prsefrontal  not  enlarged, 
parietals  broad;  eyes  distinct; 
four  upper  labials.  Diameter  of 
body  48  to  52  times  in  the  total 
length ;  tail  four  or  five  times  as 
long  as  broad,  ending  in  a  spine.  Twenty-four  scales  round 
the  body.     Olive-brown  above,  yellowish  inferiorly. 

"Total  length  365  millim.'' 

Remarks. — I  have  been  unable  to  find  this  species.  The  newly 
described  Typhlops  longicauda  is  related  to  but  apparently  dis- 
tinct from  it. 

BOID^gE 

Boidx,  part,  Gray,  Zool.  Misc.  (1842)  41;  Cat.  Vip.  Snakes  (1849)  82, 
Boidas  Boulenger,  Cat.  Snakes  Brit.  Mus.  1    (1893)   71. 

''Maxillary,  palatine,  and  pterygoid  movable;  transpalatine 
present;  pterygoid  extending  to  quadrate  or  mandible;  supratem- 
poral  present,  attached  scale-like  to  cranium,  suspending  quad- 
rate ;  prsefrontal  in  contact  with  nasal.  Mandible  with  coronoid 
bone.  Teeth  in  both  jaws.  Vestiges  of  pelvis  and  hind  limbs, 
usually  terminating  in  a  claw-like  spur  visible  on  each  side  of 
the  vent."     (Boulenger.) 

This  family  is  divided  into  two  subfamilies,  the  Pythoninae 
and  Boinae ;  the  snakes  of  the  former  are  characterized  by  the  pres- 
ence of  a  supraorbital  bone,  those  of  the  latter  by  the  absence 
of  a  supraorbital  bone  and  of  premaxillary  teeth.  The  Pytho- 
ninae are  confined  largely  to  the  Old  World.  A  single  genus 
is  found  in  Mexico..  The  Boinae,  on  the  other  band,  are  dis- 
tributed over  both  hemispheres,  the  larger  number  of  genera 
occurring  in  the  Western  Hemisphere.  The  genera  Corallus 
and  Boa  are  found  in  both  America  and  Madagascar;  Casarea 
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and  Bolieria  are  known  only  from  a  small  island  in  the  Indian 
Ocean.  Enygrus,  which  is  distributed  over  Polynesia  and  Papu- 
asia,  approaches  our  territory  in  Celebes  and  the  Moluccas. 

PYTHONIN.^ 

Supraorbital  bone  present. 

Nardoa,  Liasis,  Chondropython,  and  Python  occur  in  the  East 
Indian  and  Australian  regions,  but  only  the  last  is  known  to  enter 
the  Philippines. 

Genus  PYTHON  Daudin 
Python  Daudin,   Hist.   Rept.   5    (1803)    226;    Wagler,    Syst.   Amph. 
(1830)    168;    Schleigbl,  Phys.   Serp.   2    (1837)    402;    Dumeril  and 
BiBRON,  Erp.  Gen.  6    (1844)   392;   Gray,  Cat.  Vip.  Snakes    (1849) 
87;  GtJNTHER,  Rept.  Brit.  India  (1864)  329;,  Jan,  Icon.  Gen.  Ophid. 
(1864)  95;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  115;  Boulenger, 
Fauna  Brit.  India,  Rept.    (1890)    245;   Cat.   Snakes   Brit.   Mus.  1 
(1893)   81;  Casto  de  Elera,  Cat.  Fauna  Filipinas   1    (1895)   489; 
Griffin,  Philip.  Jaurn.  Sci.  §  D  6  (1911)  255. 
Constrictor  Wagler,  Syst.  Amph.  (1830)   168. 
Morelia  Gray,   Zool.   Misc.    (1842)    43;    Dumeril  and   Bibron,   Erp. 

Gen.  6    (1844)   383. 
Aspidoboa  SauvagE,  BuU.  Soc.  Philom.  VII  8    (1884)    143. 
Hypdspistes  Ogilby,  Rec.  Aust.  Mus.   1    (1891)    193. 

"Prsemaxillary  bone  toothed.  Anterior  maxillary  and  man- 
dibular teeth  very  long,  gradually  decreasing  in  size.  Head 
distinct  from  neck;  end  of  snout  covered  with  shields,  upper 
surface  of  head  with  symmetrical  shields  or  small  scales ;  nostril 
directed  upwards  or  supero-lateral,  in  a  large  semidivided  nasal, 
which  is  separated  from  its  fellow  by  a  pair  of  internasals; 
rostral  and  anterior  upper  labials  with  deep  pits;  some  of  the 
lower  labials  also  pitted.  Eye  moderate,  with  vertical  pupil. 
Body  more  or  less  compressed ;  scales  small,  smooth.  Tail  mod- 
erate or  short,  prehensile;  subcaudals  all  or  greater  part  in 
two  rows."     (Boulenger.) 

The  genus  is  widely  distributed  over  Africa,  southeastern  Asia, 
Papuasia,  and  Australia.  Only  the  widely  distributed  Python 
reticulatus   (Schneider)   is  known  to  occur  in  the  Philippines. 

PYTHON    RETICULATUS     (Schneider) 

Boa  reticulatus  Schneider,  Hist.  Amph.  2  (1801)  264;  Denkschr.  Ak. 

Miinch.  7  (1821)  118;  Daudin,  Hist.  Rept.  5  (1803)  116. 
Boa  rhombeata  Schneider,  Hist.  Amph.  2    (1801)   266. 
Boa  phrygia  Shaw,  Zool.  3   (1802)   348,  pi.  97. 
Coluber  javanicus  Shaw,  Zool.  3    (1802)    441. 
Python  schneideri  Merrem,  Tent.  Syst.  Amph.   (1820)   89;  BoiE,  Isis 

(1827)    515;    GUERIN,    Icon.    Reg.    Anim.,    Rept.,    PI.    21,    fig.    1; 

SCHLEGEL,  Phys.  Serp.  2  (1837)  415,  pi.  15,  figs.  5-7. 
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Python  reticulatus  Gray,  Zool.  Misc.  (1842)  44;  Dumeril  and  BiBRON, 
Erp.  Gen.  6  (1844)  426;  Cantor,  Cat.  Mai.  Kept.  (1847)  55;  Gray, 
Cat.  Vip.  Snakes  (1849)  87;  Peters,  Mon.  Berl.  Ak.  (1861)  689; 
GiJNTHER,  Kept.  Brit.  India  (1864)  330;  Jan,  Icon.  Gen.  (1864) 
97,  pi.  6;  Stoliczka,  Journ.  As.  Soc.  Bengal  39  (1870)  205;  Mar- 
tens, Preus.  Exped.  0.  Asien  Zool.  1  (1876)  197;  Theobald,  Cat. 
Kept.  Brit.  India  (1876)  205;  Boettger,  Ber.  Senck.  Nat.  Ges. 
(1886)  115;  BouLENGER,  Fauna  Brit.  India,  Kept.  (1890)  246;  Cat. 
Snakes  Brit.  Mus.  1  (1893)  85;  Casto  de  Elera,  Cat.  Fauna 
Filipinas  1  (1895)  439;  Griffin,  Philip.  Journ.  Sci.  §  D  6  (1911) 
255;  Taylor,  Philip.  Journ.  Sci.  §  D  12   (1917)   355. 

Description  of  species, —  (From  No.  426,  Bureau  of  Science 
collection ;  collected  on  Polillo  Island,  October,  1909,  by  C.  Cano- 
nizado) .  Rostral  higher  than  wide,  visible  from  above,  with  2 
deep,  curved,  elongate  pits;  2  regular  intemasals,  longer  than 
wide,  their  mutual  suture  distinctly  shorter  than  those  formed 
with  nasals,  their  suture  with  rostral  about  equal  to  suture 
between  nasal  and  rostral;  nasals  roughly  triangular,  nostril 
pierced  posteriorly;  a  deep  suture  enters  nostril  from  above, 
which  nearly  divides  the  scale  into  two  parts;  2  large  regular 
prefrontals,  widest  along  their  mutual  suture,  very  much  larger 
than  internasals,  in  contact  with  posterior  part  of  nasal  and 
with  a  scale  which  is  intercalated  between  preocular  and  pre- 
frontal ;  the  latter  scale  lies  diagonally,  is  rather  rectangular  in 
shape,  and  is  in  contact  with  frontal,  supraocular  (on  one  side) , 
preocular  and  2  loreals  (broken  into  two  parts  on  right  side)  ; 
frontal  divided,  smaller  than  prefrontals,  lying  between  and 
somewhat  anterior  to  eyes ;  supraocular  large,  about  as  wide  as 
long;  3  loreal  scales,  the  anterior  lying  between  nasal  and  third 
labial,  touching  second  and  third  labials;  second  loreal  largest, 
touching  3  labials;  third  smallest,  touching  only  fifth  labial;  2 
preoculars,  upper  very  large,  three  or  four  times  the  size  of  lower, 
and  in  contact  with  fifth  and  sixth  labials ;  lower  touching  sixth 
and  seventh  labials;  13  upper  labials,  the  seventh,  largest,  en- 
tering eye ;  first  4  with  deep  pits  diagonally  elongate ;  2  postocular 
scales  in  parietal  region,  small,  very  irregular,  larger  than  body 
scales;  temporals  slightly  smaller;  mental  small,  triangular;  23 
lower  labials,  first  11  much  elongated,  second,  third,  and  fourth 
with  small  round  pits;  thirteenth  to  nineteenth  inclusive  pitted 
with  rounded  pits;  chin  shields  small,  indistinguishable,  mental 
groove  not  especially  distinct;  scales  on  body  small,  the  median 
dorsal  rows  smallest,  in  77  rows  around  widest  part  of  body ;  the 
scales  in  the  row  bordering  ventrals  several  times  larger  than 
those  on  middle  of  back ;  ventrals  324,  rather  narrow ;  subcaudals 
91,  in  2  rows;  anal  single;  on  either  side  of  anus  a  small  ex- 
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truding  claw  on  tip  of  leg  bone   (more  prominent  in  males) ; 
eyes  small,  pupil  vertical. 

Color  in  life, — Yellowish  gray  to  yellowish  brown  above,  highly 
iridescent,  with  a  continuous,  chainlike,  zigzag  marking  of  blue- 
black  inclosing  irregular,  rhomboidal,  grayish  yellow  spots ;  the 
black  color  surrounding  these  spots  is  rarely  more  than  three 
scales  wide;  on  each  side  a  second  series  of  small  white  spots 
inclosed  by  the  dark  color  at  the  point  where  the  rhombs  are 
widest;  these  in  turn  are  connected  by  narrow  marks  to  a  dim 
series  of  markings  running  along  the  outer  edge  of  the  ventrals 
and  the  scales  bordering  the  ventrals;  ventrals  dimly  blotched 
with  grayish  black ;  a  narrow,  black,  median  line  from  upper  tip 
of  rostral  to  the  dorsal  markings  on  neck;  a  temporal  streak 
from  eye  to  lateral  neck  marking ;  a  small  isolated  dot  of  black 
on  each  side  in  the  parietal  region ;  chin  and  throat .  whitish ; 
ventrals  for  the  most  part  yellowish  white  to  cream. 

Measurements  of  Python  reticulattts    (Schneider)    (young). 

mm. 

Total  length  2,075 

Snout  to  anus  1,797 

Tail  278 

Width  of  head  45 

Length  of  head  70 

Variation. — The  number  of  scale  rows  around  the  body  varies 
greatly  at  the  various  parts  of  the  body ;  in  Philippine  specimens 
the  variation  of  the  number  of  rows  in  the  widest  part  is  from 
74  to  78;  of  the  ventrals,  317  to  335;  and  of  the  subcaudals,  80 
to  93.* 

The  number  of  upper  labials  varies  from  10  to  13,  of  lower 
labials  from  20  to  23.  In  all  specimens  examined  the  first  4 
upper  labials  were  pitted;  the  second,  third,  and  sometimes  the 
fourth  lower  labials  were  pitted  with  small  rounded  pits;  the 
thirteenth  to  eighteenth  lower  labials  were  usually  pitted.  The 
number  of  postoculars  is  variable;  as  few  as  2  scales,  and  as 
many  as  5  occur.  The  seventh  labial  almost  invariably  enters 
the  eye. 

The  scales  on  the  head  are  variable,  particularly  the  element 
lying  between  the  prefrontals  and  the  preocular,  which  is  fre- 
quently broken ;  the  frontal  is  usually  dividecj  in  Philippine  speci- 
mens, and  frequently  the  anterior  part  is  broken.    . 

*  According  to  Boulenger's  Catalogue  the  range  of  ventrals  is  as  fol- 
lows: Scale  rows,  69  to  79;  ventrals,  297  to  330;  subcaudals,  78  to  102. 
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The  color  of  the  young  is  similar  to  that  of  the  adult.  The 
belly  frequently  assumes  a  bright  orange  color.  In  very  young 
specimens  there  are  often  black  dots  on  either  side  of  the  median 
black  line  on  the  head. 

Remarks. — This  snake  attains  a  length  of  at  least  9  meters. 
It  is  not  at  all  improbable  that  specimens  of  larger  size  are  oc- 
casionally found.  All  records  of  specimens  longer  than  8  or 
9  meters  should  be  verified  beyond  a  doubt,  for  it  must  be  re- 
membered that  the  skin  is  elastic  and  can  be  stretched  consider- 
ably when  freshly  removed  from  the  snake.  Measurements  of 
skins  therefore  are  not  necessarily  authentic  for  those  of  the 
living  snake. 

Superstitious  beliefs  are  probably  more  common  regarding  this 
snake  than  any  other  in  the  Philippines.  Fabulous  stories  are 
told  of  its  size ;  of  snakes  20  to  30  meters  in  length  having  been 
killed  or  seen,  with  body  height  that  of  a  man;  or  of  grown 
carabaos  having  been  eaten  whole  by  a  single  reptile. 

That  these  large  constrictors  of  8  or  9  meters  can  easily  kill 
a  man  or  smaller  animals  is  evident  from  their  strength  and  size. 
There  are  on  record  a  few  cases  of  such  occurrences,  but  they 
are  rare.  It  is  possible  that  they  could  kill  a  carabao  if  coiled 
about  the  neck;  but  that  a  snake  could  eat  one  is  absurd. 

Many  regard  this  snake  as  poisonous  which,  needless  to  say, 
it  is  not.  The  flesh  is  white  and  is  relished  by  many  Filipinos. 
Many  of  the  rural  people  have  young  specimens  in  their  houses 
for  protection  from  rats. 

They  feed  on  a  great  variety  of  animals,  preferring  smaller 
mammals  and  the  young  of  certain  of  the  larger  ones,  such  as 
monkeys,  deer,  pigs,  dogs,  goats,  as  well  as  birds  and  fowls.  In 
captivity  they  do  very  well  and  are  probably  kept  as  menagerie 
specimens  more  commonly  than  is  any  other  snake,  Boa  con- 
strictor of  South  America  not  excepted.  Specimens  kept  in  the 
Bureau  of  Science  Aquarium  are  fed  a  small  goat  once  each 
month. 

Specimens  ate  most  frequently  taken  along  rivers  and  they 
appear  to  be  somewhat  aquatic  in  their  habits.  They  usually 
live  in  hollow  trees,  in  hollow  trunks  of  fallen  trees,  in  holes  in 
the  banks  of  streams,  or  in  caves.  They  lay  their  eggs  usually 
in  the  hollow  trunks  of  fallen  trees  and  incubate  them  by  encir- 
cling them  with  the  coils  of  the  body. 

The  species  is  found  on  all  the  larger  Philippine  islands  and 
probably  most  of  the  smaller  ones.     It  is  known  from  Luzon, 
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Mindoro,  Polillo,  Panay,  Negros,  Cebu,  Bohol,  Leyte,  Samar, 
Palawan,  Mindanao,  and  Basilan.  It  was  reported  as  occurring 
in  Jolo  and  Tawitawi,  but  I  was  unable  to  verify  these  last  two 
localities.  Outside  of  the  Philippines  it  is  known  in  Burma, 
Cochin  China,  Siam,  Malay  Peninsula,  Borneo,  Sumatra,  Java, 
Celebes,  Timor,  and  the  Moluccas. 

Table  9. — Measurements  and  scale  counts  of  Python  reticulatus 
{Schneider) . 
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»  Head  mutilated. 

XENOPELTID^ 

Imbricatx,  part.,  BoiE,  Isis    (1827)    510. 

Tortricidx,  part.,  Jan,  Elenco  Sist.  Ofid.    (1863)    18. 

Xenopeltidas  Cope,  Proc.  Acad.  Nat.  Sci.  Philadelphia  (1864)  230; 
GUNTHEB,  Kept.  Brjt.  India  (1864)  180;  Cope,  Proc.  Am.  Phil.  Soc.  23 
(1886)  482;  Boulenger,  Fauna  Brit.  India,  Kept.  (1890)  275;  Cat 
Snakes  Brit.  Mus.  1    (1893)    167. 
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Cranial  bones  more  or  less  solidly  united;  transpalatine  pres- 
ent ;  pterygoid  extending  to  quadrate ;  prefrontal  in  contact  with 
nasal.  Mandible  without  coronoid  bone.  Teeth  in  jaws,  palate, 
and  premaxillary. 

This  family  contains  one  genus  and  one  species. 

Genus  XENOPELTIS  Reinwardt 

Xenopeltis  Rein  wart,  in  Bole,  Isis  (1827)  564;  Dumeril  and  Bibron, 
Erp.  Gen.  7  (1854)  28;  Gunther,  Rept.  Brit.  India  (1864)  180; 
Jan,  Icon.  Gen.  (1865)  57;  Boulenger,  Fauna  Brit.  India,  Rept. 
(1890)  276;  Cat.  Rept.  Brit.  Mus.  1    (1893)  167,  fig.  10. 

Tortrix,  part.,  Schlegel,  Phys.  Serp.  2   (1837)  1. 

"Teeth  small,  equal,  closely  set,  ahd  very  numerous  (4  on  each 
side  of  the  praemaxillary,  33-38  in  each  maxillary,  35  or  36  in 
each  ramus  of  the  mandible).  Dentary  bone  attached  loosely 
to  the  apex  of  the  articular  and  movable  on  it.  Head  not  distinct 
from  neck ;  eye  small,  with  vertically  elliptic  pupil.  Nostril  be- 
tween two  small  nasals;  frontal  in  contact  with  a  large  ag[z]y- 
gous  interparietal  shield,  which  is  in  the  middle  between  four 
parietals.  A  mental  groove.  Body  cylindrical;' scales  smooth, 
in  15  rows ;  ventrals  large ;  tail  short,  subcaudals  in  two  rows." 
(Boulenger.) 

This  genus  has  a  single  known  species,  Xenopeltis  unicolor. 
It  attains  a  length  ot  at  least  1  meter.  It  is  rare  in  the 
Philippines  and  is  probably  confined  to  Palawan  and  the  Sulu 
Archipelago.  Known  also  in  southern  Asia  and  the  Malay 
Archipelago. 

XENOPELTIS   UNICOLOR   Reinwardt 
Plate  2 

Xenopeltis  unicolor  Reinwardt,  Bole,  Isis  (1827)  564;  Cantor,  Cat. 
Mai.  Rept.  (1847)  54;  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854)  28; 
Gunther,  Rept.  Brit.  India  (1864)  180;  Jan,  Icon.  Gen.  57  (1865) 
1,  9,  pi.  5;  Theobald,  Cat.  Rept.  Brit.  India  (1876)  140;  Boulen- 
ger, Fauna  Brit.  India,  Rept.  (1890)  276,  fig.  85;  Cat.  Snakes 
Brit.  Mus.  1  (1893)  168,  fig.  10;  Barbour,  Mem.  Mus.  Comp.  Zool. 
Harvard  Coll.  44  (1912)  106;  Griffin,  Philip.  Journ.  Sci.  §  D 
13    (1918)   259. 

Xenopeltis  concolor  Reinwardt,  in  Boie,  Isis  (1827)   564. 

Xenopeltis  leucocephala  Reinwardt,  in  Boie,  Isis  (1827)  564. 

Tortrix  xenopeltis  Schlegel,  Phys.  Serp.  2  (1837)  20,  pi.  1,  figs. 
8-10;  Abbild.    (1844)   pi.  35.  . 

Description  of  species. —  (From  No.  738,  Bureau  of  Science 
collection;  collected  at  Iwahig,  Palawan,  January  8,  1909,  by 
C.  M.  Weber.)  Head  much  flattened,  somewhat  wedge-shaped, 
not  distinct  from  neck ;  snout  rounded ;  scales  on  head  imbricate ; 
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rostral  wider  than  high,  visible  from  above,  pointed  behind; 
internasals  small,  wider  than  deep,  narrowed  medially,  the  suture 
between  them  about  one-third  that  between  prefrontals;  pre- 
frontals longer  than  wide,  rounding  behind,  their  mutual  suture 

longest,  their  shortest  suture  with 
posterior  nasal;  frontal  as  wide  as 
long,  equal  in  length  to  its  distance 
from  end  of  snout;  parietals  broken 
into  5  scales,  none  as  large  as  frontal, 
but  the  3  bordering  frontal  largest; 
interparietal  a  little  larger  than 
anterior  or  posterior  parietals;  a 
sixth  scale  borders  interparietal  be- 
hind and  is  smallest,  a  little  larger 
than  body  scales;  nasal  divided,  nos- 
tril nearly  surrounded  by  anterior 
part,  posterior  part  largest;  loreal 
(or  preocular)  very  large,  broadly 
entering  eye  and  forming  a  broad 
suture  with  frontal,  bordered  by  2 
labials  below;  supraocular  present, 
very  small,  less  than  one-eighth  the 
size  of  frontal,  less  than  either  of  the 
2  postoculars;  2  anterior  temporals, 
the  lower  in  contact  with  both  postoculars,  the  upper  with  one ; 
3  posterior  temporals ;  8  upper  labials,  fourth  and  fifth  entering 
eye  (only  the  fourth  on  the  left  side)  ;  first  labial  in  contact  with 
internasal;  8  lower  labials,  3  in  contact  with  the  single  pair  of 
chin  shields ;  scales  in  15  rows,  smooth,  without  apical  pits,  the 
median  dorsals  smallest,  the  outer  scale  row  largest  and  ventral ; 
ventrals,  178,  comparatively  narrow;  anal  divided;  subcaudals, 
29;  the  scale  immediately  in  front  of  anal  scale  much  enlarged, 
and  the  subcaudal  scale  behind  anus  single. 

Color  in  alcohol. — Above  purplish  brown,  each  scale  lighter  on 
the  edges,  the  light  color  becoming  more  pronounced  laterally 
and  appearing  as  longitudinal  dotted  lines ;  the  second  outer  row 
of  scales  has  only  a  dim  brownish  spot  on  each  scale;  the  first 
row  has  no  dark  color,  but  is  yellowish;  lower  labials  with 
brownish  purple  spots  on  each  scale ;  dark  spots  on  chin  shields ; 
belly  immaculate;  underside  of  tail  with  large  purplish  spots 
for  more  than  half  its  length;  a  broad,  dim,  lighter  nuchal  collar. 


Fig.  5.  Xenopeltis  unicolor  Rein- 
wardt;  after  Boulenger;  a,  head, 
dorsal  view  ;  b,  head,  lateral  view. 
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Measurements  of  Xenopeltis  unicolor  Reinwardt. 


mm. 

730 
84 
15 
25 


Total  len^h 

Tail 

Width  of  head 

Length  of  head 

Variation. — Practically  no  variation  is  evident  in  color  or 
marking  save  that  in  the  young  the  purple  is  more  pronounced 
and  the  collar  is  almost  pure  yellowish  white.  The  specimen  here 
described  is  abnormal  in  having  only  the  fourth  labial  entering 
the  eye  on  one  side,  and  only  minutely  on  the  other  side.  The 
fourth  and  fifth  labials  enter  the  eye  in  all  specimens  examined 
except  one  (No.  736,  Bureau  of  Science  collection)  in  which 
the  fourth  labial  alone  enters  the  eye  on  one  side.  Boulenger  * 
gives  the  range  of  ventrals  as  166  to  193 ;  of  subcaudals,  26  to 
31.  It  is  significant  that  in  the  six  specimens  listed  in  the 
attached  table  the  subcaudal  count  is  identical. 


TABLE  10.- 


-Measurements  and  scale  counts  of  Xenopeltis  unicolor 
Reinwardt. 


No.     i  Sex. 
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Remarks.— The  species  was  discovered  in  the  Philippines  by 
Mr.  C.  M.  W^ber  in  Palawan,  and  was  first  recorded  by  Griffin. f 


*Cat.  Snakes  Brit.  Mus.  1    (1893)   168. 
t  Loc.  cit. 
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I  obtained  a  specimen  on  Bongao  Island,  Sulu  Archipelago.  This 
specimen  is  of  a  dark  slate  or  bluish  slate  color;  otherwise  it 
agrees  fairly  well  with  the  Palawan  specimens.  It  is  known  in 
the  Philippines  from  these  two  localities  only.  Outside  of  the 
Philippines  it  is  known  from  India,  Burma,  Siam,  Malay  Pe- 
ninsula, Nias,  Borneo,  Celebes,  Sumatra,  and  Java.  In  the  Phil- 
ippines it  is  rare,  as  it  is  said  to  be  in  Java  also.* 

NATRICID^ 

'Tacial  bones  movable;  prsefrontal  not  in  contact  with  nasal; 
transpalatine  present ;  pterygoid  extending  to  mandible  or  quad- 
rate ;  supratemporal  present,  attached  scale-like  to  the  skull  and 
suspending  quadrate;  maxillary  horizontal,  not  movable  per- 
pendicularly to  the  transpalatine.  Mandible  without  coronoid 
bone.     Both  jaws  toothed.''     (Boulenger,)f 

The  family  is  divided  into  the  following  subfamilies:  Acro- 
chordinae,  Natricinse,  Rachiodontinse,  Homalopsinse,  Coronellinse, 
Boiginae,  Elachistodontinse,  and  Langahinse.  Representatives  of 
six  of  these  subfamilies  are  to  be  found  in  the  Philippines,  and 
they  may  be  distinguished  as  follows : 

Key  to  the  Philippine  subfamilies  of  the  Natricidse, 

a\  Hypapophyses  present  throughout  the  vertebral  column. 
i>\  All  maxillary  teeth  solid, 

cr\  Postfrontal  bone  produced  over  the  supraorbital  region;  scales  not 

or  but  slightly  imbricate Acrochordinse    (p.  76). 

c^  Postfrontal  bone  not  produced  over  the  supraorbital  region;  scales 

imbricate Natricinae   (p.  78) . 

6^  Posterior  maxillary  teeth  grooved. 

c\  Nostrils  valvular,  on  upper  side  of  snout Homalopsinae    (p.  110). 

c^  Nostrils  not  valved,  lateral Langahinse  (p.  116). 

a'.  Hypapophyses  absent  in  posterior  dorsal  vertebra. 

6\  All  maxillary  teeth  solid Coronellinae   (p.  117). 

6'.  Posterior  maxillary  teeth  grooved Boiginae   (p.  195) . 

The  Natricinae  and  the  Coronellinae  constitute  the  bulk  of  the 
harmless  Philippine  snakes.  The  two  subfamilies  together  are 
equivalent  to  Boulenger's  family  Colubridse. 

ACROCHORDIN^^S 

Acrochordinss  Boulenger,  Fauna  Brit.  India,  Kept.   (1890)  354;  Cat. 
Snakes  Brit.  Mus.   1    (1893)    172. 

*Tostfrontal  bone  produced  over  the  supraorbital  region. 
Maxillary  and  dentary  bones  armed  with  solid  teeth  along  their 

*  Barbour,  loc.  cit. ;  Schlegel,  loc.  cit. 

t  Boulenger's  definition  of  the  Colubridae,  from  Cat.  Snakes  Brit.  Mus. 
1    (1893)    169. 
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whole  length;  palatines  and  pterygoids  toothed.  Hypapophyses 
developed  throughout  the  vertebral  column.  Scales  not  or  but 
slightly  imbricate."     (Boidenger.) 

This  subfamily,  consisting  of  several  genera,  is  distributed 
over  southeastern  Asia,  the  East  Indies,  and  Central  America. 
Only  Chersydrus  is  known  in  the  Philippines.  Xenodermus, 
Acrochordus,  Stoliczkaia,  and  Anoplohydms  enter  the  East 
Indies,  the  first  with  a  single  species  extending  from  Siam  and 
the  Malay  Peninsula  to  New  Guinea ;  the  second  extending  from 
the  Malay  Peninsula  to  Java  and  Sumatra;  the  third  has  been 
found  in  Borneo,  but  is  apparently  absent  from  the  other  East 
Indian  islands;  and  the  fourth  is  from  Sumatra.  It  is  signif- 
icant that  inost  of  these  genera  are  monotypic. 

Genus  CHERSYDRUS  Cuvier 

Hydras,  part.,  Schneider,  Hist.  Amph.  1    (1799)   243. 

Chersydrus  Cuvier,  Reg.  Anim.  2  (1817)  75;  Gray,  Cat.  Vip.  Snakes 

(1849)  60;  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854)  40;  Gunther, 

Rept.    Brit.    India    (1864)    336;    Boettger,   Ber.    Senck.   Nat.    Ges. 

(1886)    115;    BouLENGER,    Fauna   Brit.    India,    Rept.    (1890)    366; 

Cat.  Snakes  Brit.  Mus.   1    (1893)    173. 
Acrochordus,  part.,  Schlegel,  Phys.  Serp.  2   (1837)   424. 
Potamophis,  part.,  Schmidt,  Abh.  Naturw.  Hamb.  2    (1852)   75. 

*Teeth  subequal,  12  to  15  in  each  maxillary.  Head  not  distinct 
from  neck,  small,  covered  with  granular,  juxtaposed  scales; 
nostrils  close  together  on  the  top  of  the  snout ;  eye  very  small,  with 
vertically  subelliptic  pupil.  Body  stout,  compressed ;  scales  very 
small,  juxtaposed,  rhomboidal,  with  a  short  tubercle-like  keel, 
spinose  on  the  belly;  no  ventral  shields;  a  fold  of  the  skin 
running  along  the  median  line  of  the  abdomen.  Tail  short, 
compressed,  prehensile,  scaled  like  the  body.''     (Boulenger.) 

For  the  distribution  of  the  family  see  that  of  the  single  species. 

CHERSYDRUS  GRANULATUS  (Schneider) 
Plate  3,  fig.  1 

Hydrus  granulatus  Schneider,  Hist.  Amph.  1    (1799)   243. 

Acrochordus  fasciatv^  Shaw,  Zool.  3  (1802)  576,  pi.  130;  Schlegel, 
Phys.  Serp.  2    (1837)    429,  pi.  14,  figs.  14-16. 

Pelcmds  granulatus  Daudin,  Rept.  7   (1803)   370. 

Acrochordus  granulatus  Cantor,  Cat.  Mai.  Rept.   (1847)   59. 

Chersydrus  granulatus  Gray,  Cat.  Vip.  Snakes  (1849)  61;  Gunther, 
Rept.  Brit.  India  (1864)  336;  Theobald,  Cat.  Rept.  Brit.  India 
(1876)  186;  Boulenger,  Fauna  Brit.  India,  Rept.  (1890)  355, 
fig.;  Cat.  Snakes  Brit.  Mus.  1  (1893)  174;  Griffin,  Philip.  Journ. 
Sci.  §  D  6   (1911)   255. 

Chersydrus  annulatus  Gray,  Cat.  Snakes    (1849)    61. 

Potamiophis  fasciata  Schmidt,  Abh.  Naturw.  Hamb.  2   (1852)   75. 

Chersydrus  fasciatus  Dumeril  and  Bibron,  Erp.  Gen.  7    (1854)   41. 


78  SNAKES   OF  THE   PHILIPPINE  ISLANDS 

Description  of  species. —  (From  No.  773,  Bureau  of  Science 
collection;  collected  in  Manila  Bay.)  Head  narrow,  not  distinct 
from  neck;  eyes  small;  body  compressed;  rostral  wanting  or 
reduced  greatly;  no  regular  head  scales;  nostrils  nearly  as  large 
as  eyes,  valvular,  separated  from  each  other  by  a  single  narrow 
scale ;  the  row  of  scales  above  the  row  bordering  mouth  largest ; 
anterior  row  of  scales  on  lower  jaw  broken  into  two  deep 
grooves,  scales  adjoining  the  scale  row  bordering  mouth  much 
enlarged;  no  distinct  chin  shields;  eye  surrounded  by  about  11 
small  scales,  about  11  scales  in  a  row  between  eyes;  scales  small, 
juxtaposed,  tubercled,  about  100  rows  around  widest  part  of 
body,  those  on  back  two  or  three  times  as  large  as  lateral  scales ; 
no  ventral  shields;  scales  along  ventral  surface  form  a  small, 
finely  serrated  fold ;  tail  short,  rather  compressed ;  no  subcaudals ; 
neck  and  head  less  than  half  as  deep  as  greatest  depth  of  body. 

Colo7'  in  life, — Above  lead  color  with  lateral  indistinct  mark- 
ings of  yellowish  white,  very  slightly  evident  dorsally;  the  slight 
ventral  fold  whitish,  terminating  in  a  larger  white  spot  under 
chin ;  dim  light  markings  in  occipital  region ;  anal  region  white ; 
no  line  under  tail. 

Measurements  of  Chersydrus  granuMits   (Schneider). 


mm. 


Total  length  785 

Snout  to  vent  703 

Tail.  82 

Width  of  head  14 

Length  of  head  20 

Depth  of  neck  15 

Greatest  body  depth  35 

Variation. — The  young  are  blackish  brown,  very  distinctly 
marked  on  the  sides  with  white  transverse  bars,  which  usually 
fail  to  join  dorsally;  the  white  bars  are  widest  laterally;  the 
head  has  two  small  white  dots  between  and  anterior  to  the  eyes ; 
a  row  of  larger  white  dots  across  the  occipital  region. 

RemarJcb. — The  speqies  attains  a  length  of  1  meter  or  more. 
It  is  extremely  common  along  the  shores  and  fresh-water  streams 
near  the  seacoast.  Females  give  birth  to  as  many  as  ten  young 
at  one  time.     The  species  is  entirely  harmless. 

NATRICIN^^ 

Hypapophyses  present  throughout  the  vertebral  column.  All 
maxillary  teeth  solid;  the  postfrontal  bone  not  produced  over 
the  supraorbital  region.  Scales  imbricate.  Teeth  on  the  entire 
length  of  the  maxillary  and  dentary  bones. 
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Key  to  the  Philippine  genera  of  the  Natricinss.* 

\  Subcaudals  double ;  maxillary  teeth  equal,  or  last  two  or  three  enlarged. 
6\  Eye  small,   pupil  round;   scales   smooth,  without  apical  pits;   snout 

obtuse Sibynophis  Fitzinger    (p.  79). 

b^.  Eye  large,  pupil  round;  scales  nearly  all  keeled,  usually  with  apical 

pits;  snout  obtuse Natrix  Laurenti  (p.  82). 

h\  Eye  moderate,  pupil  vertically  elongate;  snout  pointed;  scales  smooth, 

no  apical  pits Oxyrhabdium  Boulenger   (p.  99). 

\  Subcaudals  single;  anterior  maxillary  teeth  enlarged  and  separated 
from  those  following  by  a  short  interspace;  eye  moderate,  pupil 
round;    snout  obtuse;    scales  smooth,  without  apical  pits. 

Cyclocorus  Dumeril  and  Bibron   (p.  105). 


Fig.  6.  Typical  Natricinse  head;  after  Griffin;  Dendrelaphis  terrificus  (Peters),  from  Griffin's 
figure  of  D.  cseruleatus;  ch,  chin  shield;  /,  frontal;  U,  inferior  labial;  in,  internasal ;  lb, 
superior  labial ;  lo,  loreal ;  m,  mental,  or  symphysial ;  n,  nasal ;  par,  parietal ;  pf,  prefrontal ; 
po,  preocular ;  pto,  postocular ;  r,  rostral ;  so,  supraocular ;  ta,  anterior  temporal ;  tp, 
posterior  temporal ;  v,  ventral. 

Genus  SIBYNOPHIS  Fitzinger 

Sibynophis  Fitzinger,  Syst.  Kept.    (1843)   26;   Stejneger,  Proc.   U. 

S.  Nat.  Mus.  38    (1910)    102. 
Herpetodryas,  part.,  Schlbgel,  Phys.  Serp.  2   (1837)  173. 
Enicognathus  Dumeril  and  Bibron,  Erp.  Gen.   7    (1854)    328. 
Ablabes,  part.,   Gunther,   Cat.    Col.    Snakes   Brit.   Mus.    (1858)    27; 

Kept.  Brit.  India   (1864)  223. 
Enicognathus,  part.,  Jan,  Arch.  Zool.  Anat.  Phys.  2    (1863)   266. 
Henicognathus  Cope,  Journ.  Acad.   Nat.   Sci.   Philadelphia  8    (1876) 

138;  part.,  BocouRT,  Miss.  Sc.  Mex.,  Kept.  (1886)  625. 
Polyodontophis    Boulenger,    Fauna    Brit.    India,    Rept.    (1890)    301; 

Cat.  Snakes  Brit.  Mus.  1    (1893)   181;  Griffin,  Philip.  Journ.  Sci. 

§  D  6    (1911)    256. 

*The  characters  given  here  may  not  apply  to  extra-Philippine  species 
of  the  genera. 
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''Teeth  very  numerous  and  closely  set,  30  to  50  in  each  max^ 
illary,  equal  in  size.  Dentary  bone  completely  detached  from 
the  articular  posteriorly.  Head  short,  not  oi*  but  slightly  dis- 
tinct from  neck;  eye  moderate  or  rather  small,  with  round  pu- 
pil. Body  cylindrical,  elongate;  scales  smooth,  without  apical 
pits,  in  17  or  19  rows.  Tail  moderate  or  long;  subcaudals  in 
two  rows.  Hypapophyses  developed  throughout  the  vertebral 
column.''     (Boulenger,) 

The  occurrence  in  the  Philippines  of  a  species  of  this  genus  is 
somewhat  unusual,  as  no  other  member  of  the  genus  appears 
to  have  been  discovered  in  any  of  the  East  Indian  islands. 
Species  occur  in  Madagascar,  Comoro  Islands,  southeastern  Asia, 
and  Central  America ;  it  -offers  a  good  example  of  discontinuous 
distribution. 

The  Philippine  species,  Sibynophis  hivittatus,  is  small  and 
harmless ;  it  is  not  recognized  by  people  in  Busuanga  as  being  a 
different  snake  from  the  poisonous  DoKophis  bilineatics,  which 
occurs  on  the  same  island,  the  name  odto-odto  *  being  applied 
to  both  species.     They  regard  both  as  deadly  poisonous. 

SIBYNOPHIS  BIVITTATUS   (Boulenger) 
Plate  10,  fig.  1 
Polyodontophis  bivittatics  Boulenger,  Ann.  &  Mag.  Nat.  Hist.  VI  14 
(1894)  82;  Cat.  Snakes  Brit.  Mus.  3   (1896)  597;  Griffin,  Philip. 
Journ.  Sci.  §  D  6   (1911)  256. 

Description  of  species. —  (From  an  unnumbered  specimen  in 
Santo  Tomas  Museum;  collected  in  Palawan,  collector  and  date 
unknown.)  Rostral  twice  as  broad  as  high,  only  a  very  small 
part  visible  from  above,  forming  its  largest  suture  with  inter- 
nasals  and  its  smallest  with  first  labial;  intemasal  large,  ap- 
parently bordering  nostril,  about  as  broad  as  long,  their  mutual 
suture  diagonal;  prefrontals  wider  than  long,  also  forming  a 
diagonal  mutual  suture  (left  prefrontal  broadly  in  contact  with 
right  internasal),  in  contact  with  and  forming  coequal  sutures 
with  posterior  nasal,  loreal,  preocular,  and  supraoculars ;  frontal 
elongate,  shield-shaped,  not  quite  twice  as  long  as  broad,  much 
longer  than  its  distance  to  end  of  snout,  as  long  as  parietals  or 
minutely  shorter,  wider  and  slightly  longer  than  supraoculars; 
parietals  longer  than  wide,  in  contact  with  both  postoculars  and 
2  temporals;  nasal  divided,  internasal  bordering  nostril;  pos- 

*  This  name  is  usually  applied  to  species  of  Typhlops,  chiefly  Typhlops 
braminuSf  in  Negros  and  other  Visayan  islands.  It  is  regarded  by  the 
Visayans  as  deadly  poisonous. 
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terior  nasal  highest  and  largest;  loreal  as  long  as  deep,  smaller 
than  preocular;  latter  much  higher  than  wide,  much  wider  at 
top  than  bottom;  supraoculars  twice  as  long  as  wide;  2  small 

postoculars,    lower  touching  2  labials;  temporals,   2  +  o»  lower 

anterior  largest,  wedged  between  sixth  and  seventh  labials;  8 
upper  labials,  last  much  the  largest ;  third,  fourth,  and  fifth  en- 
tering eye,  progressing  in  size  from  first ;  8  lower  labials,  4  touch- 
ing first  chin  shields,  which  are  longer  and  wider  than  second ; 
eye  rather  large;  ventrals,  145;  anal  divided;  subcaudals,  93  in  2 
rows ;  scates  in  17  rows,  smooth,  without  apical  pits. 

Color  in  alcohol. — ^Above  dark  reddish  brown,  which  reaches 
laterally  to  outer  row  of  scales  but  does  not  include  them;  two 
white  stripes  begin  behind  parietals  and  continue  to  extreme 
tip  of  tail,  each  stripe  covering  one  scale  row  and  parts  of  the 
two  adjoining  rows;  ventrally  immaculate  yellowish  white;  a 
broad  yellow  area  between  eyes  involving  larger  part  of  f rotitals 
and  supraoculars;  two  small  yellow  spots  on  prefrontals,  and 
one  on  each  upper  labial;  some  small  yellow  spots  on  parietals; 
chin  dirty  whitish. 

Measurements  of  Sibynophis  bivittatus    (Boulenger) . 

mm. 
Total  length  460 

Body  to  vent  299 

Tail  161 

Width  of  head  8 

Variation, — There  are  three  specimens  in  the  Santo  Tomas 
Museum,  all  from  Palawan.  Like  the  types  in  the  British  Mu- 
seum, all  save  the  described  specimen  have  mutilated  tails, 
which  fact  seems  significant.  The  specimens  agree  with  the 
type  description  save  in  the  following  characters:  The  ground 
color  is  dark  reddish  bfown  instead  of  black,  and  the  color  bare- 
ly extends  on  the  outer  scale  rows,  and  there  are  no  spots  on  the 
ventrals.  In  two  of  the  specimens  the  white  lines  continue  to 
the  eyes.  In  Busuanga,  an  the  seashore,  near  the  small  settle- 
ment of  Minuit,  I  recently  captured  a  specimen  having  the  follow- 
ing scale  counts:  Ventrals,  152;  anal,  divided;  subcaudals,  106; 
upper  labials,  8;  lower  labials,  9;  scale  rows,  17;  fourth  and 
fifth  labials  entering  eye.  The  diagonal  direction  of  the  suture 
between  the  prefrontals  is  evident  and  leaves  the  left  prefrontal 
in  contact  with  the  right  internasal.  This  strange  anomaly  is 
present  in  all  four  specimens  examined.  I  suspect  that  this  is 
the  normal  condition,  although  it  was  not  mentioned  as  occurring 
in  the  type. 

161465 6 
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Color  in  life. — ^Above  black  with  two  cream-white  stripes  be- 
ginning behind  parietal  and  continuing  to  tip  of  tail ;  outer  scale 
row  slightly  greenish  gray  instead  of  black ;  head  reddish  brown 
with  a  light  interorbital  stripe  or  blotch  washed  with  salmon 
red ;  a  few  creamy  white  dots  on  parietals  and  prefrontals ;  each 
labial  with  a  large  paper-white  spot;  above  labial  spots  darker; 
chin  muddy  white ;  below  uniform  greenish  yellow. 

Obviously  this  is  a  rare  species.  It  closely  resembles  *  Do- 
liophis  bilineatus  Boulenger  *  and  Dryocalamus  philippiyius 
Griffin,  both  of  which  are  known  to  inhabit  the  Palawan  group 
of  islands.  * 

Table  11. — Measurements  and  scale  counts  of  Sibynophis  bivittatus 

(Boulenger) . 
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a  Mutilated. 

Genus  NATRIX  Laurenti 

Matrix,  part.,  Laurenti,  Syn.  Rept.    (1768)    73. 

Tropinotus  Kuhl,  Isis    (1822)    473. 

Tropidonotv^   Kuhl,   Ferussac,   Bull.    Sci.   Nat.   2    (1824)    81;    BoiB, 

Isis  (1826)  205;  Boulenger,  Cat.  Snakes  Brit.  Mus.  1    (1893)    192. 
Tropidonotus,  part.,  Schlegel,  Phys.  Serp.  2    (1837)    297;    Dumeril 

and  BiBRON,  Erp.  Gen.  7    (1854)    549;   Gunther,  Cat.  Col.  Snakes 

(1858)    59;   Rept.  Brit.  India    (1864)    258;  Jan,  Arch.  Zool.  Anat. 

Phys.  3   (1865)   203;  Boulenger,  Fauna  Brit.  India,  Rept.   (1890) 

341. 
Matrix  Bonaparte,  Mem.  Ace.  Torin.  II  2    (1839)   436;  Cope,  Proc. 

U.  S.  Nat.  Mus.  11    (1888)   392;  14   (1892)    667;  Stejneger,  Bull. 

U.  S.  Nat.  Mus.  58   (1907)   263,  264. 
Rhabdophis  Fitzinger,  Syst.  Rept.    (1843)    27. 
Eutainia,  Baird  and  Girard,  Serp.   N.  Am.    (1853)    24;   Cope,  Proc. 

U.  S.  Nat.  Mus.  14   (1892)   645. 
Steirophis  Fitzinger,  Syst.  Rept.   (1843)    27. 
Leptophis,  part.,  Dumeril  and  Bjbron,  Erp.  Gen.  7    (1854)    528. 
Hydrophilophis  Schmidt,  Abh.  Naturw.  Ver.  Hamburg  II  2    (1852). 
Merodia  Baird  and  Girard,  Serp.  N.  Am.   (1853)    38. 
Regina  Baird  and  Girard,  Serp.  N.  Am.   (1853)   45. 


*  Boulenger,  loc.  cit. 
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Amphiesma  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854)   724. 
Thamnophis  Cope,  Proc.  Acad.  Nat.  Sci.  Philadelphia   (1860)   369. 
Bothrodytes  Cope,  Proc.  Am.   Phil.  Soc.  23    (1886)    495. 
Ceratophallus  Cope,  Am.  Nat.  27    (1893)   483. 
Diplophalliis  COPE,  Am.  Nat.  27    (1893)   483. 

''Maxillary  teeth  18  to  40,  posterior  longest;  mandibular  teeth 
subequal.  Head  usually  distinct  from  neck;  eye  rather  small, 
moderate,  or  large,  with  round  pupil.  Body  more  or  less  elon- 
gate, cylindrical;  scales  mostly  keeled,  in  sotne  species  smooth, 
usually  with  apical  pits,  in  15  to  33  rows;  ventrals  rounded. 
Tail  moderate  or  long;.subcaudals  in  two  rows.  Hypapophyses 
developed  throughout  the  vertebral  column.''     (Boulenger,) 

This  large  genus  is  distributed  over  Central  and  North  Amer- 
ica, Europe,  Asia,  Africa,  North  Australia,  the  Malay  Archi- 
pelago, and  Japan. 

In  the  Philippines  seven  species  are  knov^oi;  one  of  these, 
Matrix  stolata  (Linnaeus),  reported  by  Peters  from  Calumpit, 
Bulacan  Province,  Luzon,  I  regard  as  doubtful. 

Key  to  the  Philippine  species  of  Matrix  Laurenti. 

a\  Maxillary  teeth  not  more  than  30,  last  2  or  3  abruptly  enlarged. 
b\  Head  moderately  elongate?  scales  in  19  rows. 
c\   Single  anterior  temporal ;  third,  fourth,  and  fifth  upper  labials  enter- 
ing eye;  outer  scale  rows  smooth....  N.  stolata  (Linnaeus)    (p.  84). 
c\  Two  anterior  temporals ;  fourth,  fifth,  and  sixth  upper  labials  enter- 
ing eye;    outer  scale   row  feebly  keeled. 

N.  spilogaster   (Boie)    (p.  86). 
c^  Two  anterior  temporals;   3  temporals  entering  eye;   internasals  ai 
long  as  prefrontals ;  outer  row  of  scales  strongly  keeled. 

N.  chrysarga   (Schlegel)    (p.  87). 
b\  Head  short,  very  distinct  from  neck. 

c\  Scales  in  17  rows,  third,  fourth,  and  fifth  labials  entering  eye. 

N.  auriculata   (Giinther)    (p.  89). 
c^   Scales  in  19  rows. 

d^.  Two  anterior  temporals;  subcaudals,  96  to  101. 

N.  crebripunctata   (Wiegmann)    (p.  91). 
d^  One  anterior  temporal;  subcaudals,  64  to  71.. 

N.  lineata  (Peters)    (p.  92). 

a'.  Maxillary  teeth,  35  to  40;  posterior  but  slightly  enlarge^;  scales  in  17 

or  19  rows N.  dendrophiops  Gunther   (p.  95). 

The  snakes  of  this  genus,  as  the  name  suggests,  are  somev^hat 
aquatic ;  they  are  usually  found  about  moist  or  damp  situations 
where  there  are  frogs,  since  frogs  form  the  largest  part  of  their 
food.  They  are  v^hoUy  harmless  to  man.  Matrix  spilogaster 
is  frequently  captured  in  Manila.  It  is  probably  the  best  known 
species  owing  to  its  presence  about  rice  paddies. 
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NATRIX  STOLATA  (Linnaeus) 

Coluber  stolattcs  Linnaeus,  Syst.  Nat.  1    (1766)   379;  Daudin,  Rept. 

7    (1803)    161. 
Flaps  bilineatus  Schneider,  Hist.  Amph.  2    (1801)    299. 
Coluber  bilineatus  Daudin,  Rept.  7    (1803)    165. 
Matrix  stolatus  Merrem,  Syst.  Amph.   (1820)   123;  Stejneger,  Journ. 

Sci.  ColL  Tokyo  12"  (1898)   221;  BulL  U.  S.  Nat.  Mus.  58   (1907) 

280  (in  syn.). 
Tropidonotus  stolatus  BoiE,  Isis    (1827)    535;   Schlegel,  Phys.  Serp. 

2   (1837)   317;  Cantor,  Cat.  Mai.  Rept.   (1847)   90;  Peters,  Men. 

Berl.  Ak.  2    (1861)    686;  Gunther,  Rept.  Brit.  India    (1864)    226; 

Swinhoe,  Ann.  &  Mag.  Nat.  Hist.  Ill  12   (1863)   225;  Theobald, 

Cat.    Rept.    Brit.    India    (1876)    177;    Anderson,    An.    ZooL    Res. 

Yunnan    (1879)    816;   Murray,  Zool.  Sind.    (1884)    379;   Boettger, 

Ber.  Offenb.  Ver.  Nat.    (1888)   79;  Boulenger,  Fauna  Brit.  India, 

Rept.    (1890)    348,    fig.;    Cat.    Snakes    Brit.    Mus.    1     (1893)    253; 

Wall,  Proe.  Zool.  Soc.  London   (1903)   86. 
Amphiesma  stolatum  Dumeril  and  Bibron,  Erp.  Gen.  7   (1854)   727. 

Description  of  species. —  (From  Stejneger,  Bull.  U.  S.  Nat. 
Mus.)  "Rostral  much  broader  than  high,  well  visible  from  above; 
internasals  slightly  shorter  than  the  prefrontals,  very  narrow  in 
front,  their  suture  with  rostral  considerably  shorter  than  suture 
between  rostral  and  first  labial;  prefrontals  in  contact  with  su- 
praoculars; frontal  longer  than  its  distance  from  tip  of  snout 
and  interparietal  suture ;  parietals  equaling  the  distance  of  eye 
from  tip  of  snout;  nostril  large,  between  two  subequal  nasals; 
loreal  somewhat  longer  than  high,  upper  edge  shorter  than  and 
parallel  with  lower;  one  preocular,  not  in  contact  with  frontal; 
3  postoculars ;  temporals  1  +  2 ;  supralabials  8,  third,  fourth,  and 
fifth  entering  eye,  sixth  and  seventh  largest;  5  lower  labials  in 
contact  with  anterior  chin-shields  which  are  shorter  than  the 
posterior;  19  rows  of  scales,  strongly  keeled  except  outer  row, 
and  without  apical  pores;  149  ventrals;  anal  divided;  81  pairs 
of  subcaudals. 

''Color  (in  alcohol), — Above  brownish  gray  with  numerous 
narrow  black  crossbars  alternating  on  each  side  of  the  median 
line  anteriorly  but  continuous  farther  back;  across  this  pattern 
two  longitudinal,  dorso-lateral  pale  bands  occupying  the  whole 
of  sixth  scale  row  and  the  adjacent  halves  of  fifth  and  seventh 
rows;  posteriorly  these  bands  are  nearly  uniformly  pale,  but 
anteriorly  they  exhibit  a  kind  of  chain  pattern,  inasmuch  as 
the  outer  edges  of  the  middle  scale  row  are  black  except  where 
the  band  intersects  as  black  crossbar;  below  the  lateral  band 
many  small  irregularly  alternating  black  spots ;  top  of  head  with 
obscure  dusky  edges  to  the  shields;  no  nuchal  collar;  supra- 
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labials  whitish,  the  light  color  extending  upward  on  the  pre- 
ocular  and  the  lower  postoculars,  the  vertical  edges  of  the  labials 
heavily  margined  with  black  as  are  also  the  preocular  in  front 
and  the  postoculars  behind,  the  vertical,  black  edged,  white  bar 
in  front  of  the  eye  being  very  characteristic ;  underside  uniform 
whitish,  each  ventral  with  a  black  mark  near  the  outer  edge/' 

Measurements  of  Matrix  stolata    {Linnmis), 

mm* 
Total  length  522 

Snout  to  vent  382 

Vent  to  tip  of  tail  140 

Variation, — Boulenger  gives  the  ranges  of  ventrals  and  sub- 
caudals  as  120  to  161  and  50  to  89,  respectively.  Those  recorded 
by  Stejneger  *  from  Formosa  are  ventrals,  142  to  150 ;  subcau- 
dals,  65  to  81. 

Remarks, — I  have  at  hand  a  snake  (No.  169,  Bureau  of  Science 
collection)  from  Batan  Island,  just  south  of  Formosa,  which  I 
have  hesitated  to  refer  to  this  species.  It  differs  somewhat  from 
the  typical  form.  There  are  two  preoculars,  a  single  anterior 
temporal,  and  on  one  side  the  upper  part  of  the  seventh  labial 
is  broken,  forming  an  anomalous  scale.  There  is  a  light  area 
in  front  of  the  eye,  and  the  belly  is  spotted  with  small  dark  dots. 

Unfortunately  there  is  but  a  single  specimen  from  this  locality, 
and  this  a  very  young  one.  It  would  appear  to  be  the  "missing 
link"  between  Matrix  stolata  and  N,  spilogaster.  In  the  colora- 
tion of  the  belly  it  agrees  with  the  latter;  in  the  presence  of  a 
single  anterior  temporal,  with  the  former.  I  am  unable  to  de- 
termine with  certainty  the  presence  or  absence  of  apical  pits. 

A  specimen  of  Matrix  spilogaster  which  I  collected  at  Baguio 
has  a  single  anterior  temporal,  but  there  are  two  very  small 
scales  inserted  between  this  and  the  sixth  labial.  Only  the 
fourth  and  fifth  labials  enter  the  eye.  The  spotting  on  the  belly 
is  not  so  distinct  as  in  the  Batan  specimen,  and  the  outer  row 
of  scales  is  quite  smooth ;  there  are  159  ventrals ;  the  tip  of  the 
tail  is  missing;  there  are  two  preoculars,  and  apical  pits  are 
present. 

In  two  specimens  of  Matrix  spilogaster  in  the  Bureau  of 
Science  collection  (Nos.  182  and  204)  there  is  but  a  single  an- 
terior temporal  present,  but  it  is  noticeably  widened,  suggesting 
a  fusion  of  two  scales.  A  third  specimen  (No.  192)  has  one 
anterior  temporal  on  the  right  side  and  two  on  the  left. 


*  Bull.  U.  S.  Nat.  Mus. 
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The  only  record  of  the  occurrence  of  Matrix  stolata  in  the  Phil- 
ippine Islands  is  that  of  Peters.*  If  Peters's  specimen  is  extant 
it  would  be  well  to  have  it  examined  to  determine  the  species 
as  well  as  the  presence  or  absence  of  apical  pits.  I  strongly 
suspect  that  Peters's  specimen  was  either  Natrix  spilogaster  or 
A^.  stolata  from  an  extra-Philippine  locality. 

NATRIX  SPILOGASTER  (Boie) 
Plate  4,  fig.  1 

Tropidonotus   spilogaster   Boie,   Isis    (1827)    535;    (1828)    559;    Du- 

MERiL  and  BiBRON,  Erp.  Gen.  7    (1854)    598;   Gunther,  Cat.  Col. 

Snakes  Brit.  Mus.   (1858)   66;  Peters,  Mon.  Berl.  Ak.   (1861)   687; 

Jan,  Elemco  Sist.  Ofid.  Milan   (1863)    72;  Arch.  Zool.  Anat.  Phys. 

3    (1865)   225;  Icon.  Gen.   (1868)   27,  pi.  2,  fig.  1;  Fischer,  Arch. 

f.  Nat.   48    (1882)    282;   Jahrb.  wiss.  Anst.  Hamburg   (1885)    80; 

Muller,   III.   Nacht.   Cat.   Herp.   Samml.    Basel   Mus.    (1883)    15; 

Boettger,   Ber.    Senck.    Nat.    Ges.    (1886)    109;    Boulbnger,    Cat. 

Snakes  Brit.  Mus.  1    (1893)   257. 
Tropidonotus  quincunciatus  var.  Schlegel,  Phys.  Serp.    (1837)    309; 

Eydoux  and  Gervais,  Voy.  Favorite,  Zool.   (1839)  69,  pi.  28. 
Natrix  spilogaster  Griffin,  Philip.  Journ.   Sci.   §   A  4    (1909)    596; 

§  D  5    (1910)   211;  §  D  6    (1911)   257;  Taylor,  Philip.  Journ.  Sci. 

§  D  12    (1917)    356. 

Description  of  species. —  (From  No.  407,  E.  H.. Taylor  collec- 
tion; collected  at  Manila,  May  29,  1915,  by  E.  H.  Taylor.) 
(Adult  female.)  Rostral  nearly  twice  as  wide  as  high,  narrow- 
ly visible  from  above;  internasals  as  long  as  broad,  broadly 
truncate  anteriorly,  as  long  as  prefrontals ;  latter  much  broader 
than  long,  forming  their  longest  suture  with  frontal;  frontal 
a  little  longer  than  its  distance  from  end  of  snout,  four-fifths  as 
wide  as  long;  parietals  longer  than  frontal,  their  greatest  width 
nearly  equaling  length  of  frontal ;  2  nasals,  second  highest ;  loreal 
moderately  large,  as  high  as  deep,  in  contact  with  2  preoculars, 
of  which  the  superior  is  largest ;  supraocular  a  little  longer  than 
frontal  and  at  least  half  as  wide;  3  postoculars,  subequal  in 
size ;  temporals  2  +  2  +  3 ;  9  upper  labials,  fourth,  fifth,  and  sixth 
entering  eye;  labials  have  the  following  order  of  size;  seventh, 
eighth,  sixth,  ninth,  fifth,  fourth,  third,  second,  first;  10  lower 
labials,  5  in  contact  with  anterior  chin  shields;  mental  broadly 
triangular;  2  pairs  of  chin  shields  subequal  in  size;  head  rather 
thick;  diameter  of  eye  equal  to  its  distance  from  nostril;  scales 
in  19  rows,  all  strongly  keeled  except  outer  row,  which  is  faintly 
or  not  at  all  keeled;  ventrals,  150;  anal  double;  subcaudals,  88. 

*  Loc.  cit. 
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Color  in  life, — Above  olive  gray,  with  three  dark  stripes  run- 
ning the  length  of  body,  separated  by  two  lighter  lines;  light 
stripes  are  barred  with  lighter  transverse  spots  at  regular  in- 
tervals. Each  light  stripe  covers  the  equivalent  of  three  scale 
rows;  the  dark  stripes  are  much  wider  and  are  spotted  with 
dark  black  spots,  those  on  median  stripe  being  largest  and  most 
conspicuous.  Outer  row  of  scales  has  an  indistinct  row  of 
lighter  spots;  two  nuchal  light  spots,  quite  large,  of  a  creamy 
yellow;  upper  lip  cream,  with  dark  spots  on  sutures  of  three 
anterior  labials ;  lower  rim  of  orbit  dark ;  chin  and  lower  labials 
light,  with  a  spot  on  ninth  lower  labial;  outer  edge  of  ventrals 
grayish;  ventrally  flesh  colored,  with  numerous  dark  spots,  five 
or  six  on  each  ventral  scale. 


Measurements   of  Matrix   spilog aster    (Boie) . 


mm. 


Total  length  735 

Snout  to  vent  535 

Tail  200 

Width  of  head  14 

Length  of  head  23 

Variation. — In  the  numerous  specimens  examined  the  follow- 
ing variations  are  evident:  The  frontal  varies  from  one  and  a 
half  to  one  and  two-thirds  times  as  long  as  broad ;  there  are  1  or 
2  preoculars ;  postoculars,  2,  3  or  4 ;  temporals  2  +  2  or  2  +  3, 
very  rarely  1  +  2  or  1  +  3.  There  are  5  or  6  lower  labials  in  con- 
tact with  the  anterior  chin  shields ;  the  ventrals  vary  between  147 
and  155;  the  subcaudals  vary  between  80  and  91.  The  distinct- 
ness of  the  dorsal  stripes  varies  considerably. 

Remarks. — The  species  is  common  in  Luzon.  It  has  been  re- 
ported from  Negros  and  Palawan  by  Boulenger  and  from  Min- 
danao by  J.  G.  Fischer.  Specimens  in  the  collections  examined 
are  from  Polillo,  Luzon,  and  Camiguin  (Babuyan  Islands). 
The  species  feeds  almost  wholly  on  frogs.  It  is  frequently  en- 
countered in  the  city  of  Manila. 

NATRJX  CHRYSARGA    (Schlegel) 
Plate  4,  fig.  5 
Tropidonotus  chrysa/rgus  Schlegel,  Phys.  Serp.  2   (1837)   312;  Gun- 

THER,   Cat.   Col.   Snakes    (1858)    70;   Fischer,   Arch.   Nat.    (1885) 

57,  pi.  4,  fig.  2;  Boulenger,  Fauna  Brit.  India,  Rept.   (1890)    345; 

Cat.  Snakes  Brit.  Mus.  1    (1893)   258. 
Tropidonotus  junceus   Cantor,   Cat.   Mai.   Rept.    (1847)    93;    Blyth, 

Journ.  As.  Soc.  Bengal  24   (1855)  716;  Gunther,  Rept.  Brit.  India 

(1864)   268,  pi.  22,  fig.  F. 
Natrix  chrysarga  Stejneger,  Bull.  U.  ,S.  Nat.  Mus.  58   (1907)   265: 

Griffin,  Philip.  Journ.  Sci.  §  D  6   (1911)   267. 


88  SNAKES  OF  THE  PHILIPPINE  ISLANDS 

Description  of  species. —  (From  No.  163,  Bureau  of  Science  col- 
lection; collected  at  Iwahig,  Palawan,  by  C.  M.  Weber.)  Head 
rather  elcJngate,  distinct  from  neck;  rostral  much  broader  than 
high,  visible  from  above;  internasals  longer  than  wide,  about 
as  long  as  prefrontals,  the  suture  between  them  nearly  equal  to 
that  between  prefrontals ;  frontal  about  one  and  two-third  times 
as  long  as  broad,  shorter  than  supraoculars,  as  long  as  its  dis- 
tance to  end  of  snout,  much  shorter  than  parietals;  latter  much 
longer  than  broad,  in  contact  with  1  postocular  and  2  (3  on  left 
side)  temporals;  nasal  large,  divided  or  nearly  so;  loreal  about 
as  deep  as  long;  1  preocular,  higher  than  wide;  eye  large;  3 
postoculars;  9*  upper  labials,  fourth,  fifth,  and  sixth  entering  eye, 
seventh  and  eighth  largest;  mental  much  broader  than  deep; 
11  lower  labials  (the  first  anterior  on  left  side  broken)  ;  first 
pair  of  chin  shields  shorter  and  broader  than  second  pair,  touch- 
ing first  6  labials;  second  pair  of  chin  shields  touching  labials 
entire  length;  scales  strongly  keeled,  in  19  rows,  outer  row 
largest;  ventrals,  152;  anal  divided;  subcaudals,  69. 

Color. — Above  grayish  brown,  the  skin  between  the  scales 
rather  reddish  brown;  a  lateral  row  of  small  brownish  yellow 
spots  from  head  to  tail;  labials  with  yellowish  spots;  chin  and 
belly  immaculate,  outer  edges  of  ventrals  grayish. 

Measurements  of  Natrix  chrysarga  (Schlegel) . 

nun. 

Total  length  825 

Snout  to  vent  625 

Tail  200 

Width  of  head  18 

Length  of  head  30 

Variation. — Not  a  great  deal  of  variation  obtains  in  the  speci- 
mens examined.  The  counts  of  ventral  scales  vary  within  the 
limits  of  150  and  160;  of  subcaudals,  between  80  and  90.  Bou- 
lenger  gives  143  to  175  for  the  ventral  range ;  60  to  93  for  the 
subcaudal  range. 

The  young  are  very  distinctly  marked.  The  head  is  dark  gray- 
ish brown,  with  two  black-edged,  white,  parietal  spots ;  there  is  a 
yellow  bar  on  the  side  of  the  head  in  front  of  the  eye,  edged 
anteriorly  with  black;  the  labials  entering  the  eye  are  yellow, 
edged  with  black;  a  vertical  bar  is  present  immediately  behind 
the  eye ;  the  neck  is  blackish  with  a  broad  V-shaped,  yellow  mark 
crossing  it  from  the  angles  of  the  mouth.  The  body  is  gray- 
brown;  the  five  median  scale  rows  are  slightly  darker  than  the' 
adjoining  rows,  and  are  traversed  by  numerous,  regular  black 
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bars.  Opposite  these  black  bars,  on  the  three'  adjoining  scale 
rows,  are  small,  yellowish  whjte  spots,  below  which  on  the  outer 
scale  rows  is  another  series  of  black  bars  or  spots;  the  ventrals 
have  an  indistinct  row  of  dots  on  the  outer  sides,  distinctly 
marked  on  the  tail. 

Remarks, — This  species  is  as  common  in  the  Calamianes  and 
Palawan  as  Natrix  spilogaster  is  in  Luzon,  It  is  found  in  low 
moist  situations  and  along  small  streams.  It  feeds  on  frogs 
and  fishes.  It  is  not  regarded  as  poisonous  by  the  people  of 
Busuanga.  It  occurs  from  the  eastern  Himalayas  through  As- , 
sam,  Burma,  southern  China  and  the  Malay  Peninsula,  to  Java, 
Sumatra,  Borneo,  and  Palawan. 

MATRIX   AURICULATA    (Gunther) 
Plate  4,  figs.  2  to  4 

Tropidonotus  auriculatus  GtiNTHER,  Cat.  Col.  Snakes  (1858)  80; 
Peters,  Mon.  Berl.  Ak.  (1861)  687;  Boulenger,  Cat.  Snakes  Brit. 
Mus.  1  (1893)  261,  pi.  17,  fig.  1;,  F.  Muller,  III.  Nacht.  Cat.  Herp. 
Samml.  Basel  Mus.  (1883)  15;  Fischer,  Jahrb.  wiss.  Anst.  Ham- 
burg 2   (1885)   80;  Boettger,  Ber.  Senck.  Nat.  Qes.   (1886)   108. 

Natrix  auriculata  Griffin,  Philip.  Journ.  Sci.  §  D  6    (1911)   257. 

Description  of  species. —  (From  No.  50,  E.  H.  Taylor  collec- 
tion; collected  at  Bunawan,  Agusan,  Mindanao,  September 
23,  1913,  by  E.  H.  Taylor.)  (Adult  female.)  Head  very  short 
and  blunt,  very  distinct  from  neck;  rostral  broader  than  deep, 
visible  only  as  a  narrow  line  from  above;  internasals  longer 
than  broad,  narrowed  anteriorly ;  prefrontals  much  broader  than 
long,  shorter  than  internasals;  frontal  about  one  and  a  half 
times  as  long  as  broad,  longer  than  its  distance  from  end  of 
snout ;  parietals  longer  than  frontal,  in  contact  with  1  superior 
postocular;  2  nasals,  the  poste- 
rior highest;  loreal  higher  than 
wide,  in  contact  with  second  and 
third  labials;  preocular  single, 
very  high,  not  in  contact  with 
frontal;  supraocular  twice  as 
long  as  wide ;  3  postoculars ;  tem- 
porals   J -{-3;    8    upper    labials, 

third,     fourth,     and     fifth     enter-      fig.  T.    Matrix  aurwulata  (Gunther)  ;  after 

ing  eye;  seventh,  sixth,  eighth,  f^^terirvLw!"'  ^'^^'  '^''''^'  ^^'^'  ^'  ^'^^' 
fifth,     fourth,     third,     second, 

first  is  the  order  of  size  of  labials;  9  lower  labials,  5  touching 
anterior  chin  shields,  which  are  shorter  and  broader  than  poste- 
rior ;  scales  in  17  rows,  strongly  keeled,  except  outer  row,  which 
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is  only  faintly  keeled;  ventrals,  157;  anal  double;  subcaudals, 
72 ;  eye  large ;  body  very  slender.  ^ 

Color  in  life. — Above  a  dark  olivaceous  gray,  with  a  lighter, 
median,  ashy  gray  stripe,  terminating  in  a  spot  of  the  same  color 
immediately  behind  the  parietal  shields;  on  each  side  of  this 
line  is  a  series  of  dim,  elongate,  dark  spots,  immediately  below 
which  is  a  series  of  light,  ashy  gray  spots,  followed  by  another 
dim  series  of  dark  spots  below.  The  markings  are  not  especially 
distinct ;  on  the  outer  edge  of  the  ventrals  and  extending  on  the 
first  row  of  scales  is  a  milky  white  line  which  widens  behind  the 
angle  of  the  jaw;  head  dark  in  the  parietal  region,  and  somewhat 
lighter  on  the  snout ;  throat,  lips,  and  temporal  region  dull 
whitish,  with  small  dark  spots  on  the  labial  sutures  and  a  distinct 
black  spot  on  the  sixth  labial;  three  dark  stripes  on  the  belly, 
,  the  two  outer  joining  the  dark  parietal  area,  crossing  the  angle 
of  the  jaw;  the  median  ventral  black  stripe  begins  on  the  twen- 
tieth ventral,  and  continues  to  the  tail ;  these  three  lines  of  black 
are  separated  by  two  white  lines  formed  by  continuous  series  of 
triangular  white  spots;  only  two  black  stripes  under  the  tail, 
separated  by  a  single  light  stripe. 

Meastirements  of  Natrix  auriculata  (Gilnther). 

mm. 

Total  length  524 

Tail  145 

Width  of  head  10 

Length  of  head  14 

Variation. — The  known  range  of  ventrals  and  subcaudals  is 
150  to  158  and  75  to  91,  respectively.  There  is  some  variation  in 
the  arrangement  of  the  temporals.     They  usually  assume  the  re- 

2 
lation  of  ^+3;  the  females  have  a  larger  average  of  ventrals 

and  a  smaller  average  of  subcaudals  than  the  males.  The  type 
is  a  female  having  2  preoculars,  2  postoculars,  152  ventrals,  and 
76  subcaudals. 

Remarks, — This  species  is  evidently  restricted  to  the  southern 
Philippines.  It  is  known  from  Samar,  and  from  eastern  and 
southern  Mindanao.  All  the  specimens  here  recorded  are  from 
Agusan  River  Valley,  where  it  seems  to  be  quite  common.  It 
is  the  smallest  species  of  Natrix  inhabiting  our  territory. 

The  specimens  in  my  collection  were  all  taken  in  the  im- 
mediate vicinity  of  water,  usually  under  leaves  or  logs  at  the  edge 
of  a  small  swamp.  The  species  is  very  well  differentiated  from 
all  the  other  Philippine  species  of  Natrix  by  its  small  size,  its 
large,  blunt  head,  and  the  markings  on  the  belly. 
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Table  12. — Measurements  and  scale  counts  of  Matrix  auriculata  (Gunther), 


:     i    !      . 

• 

No. 

Locality. 

Collector.                        o     !     "S 

III  J 

t 

g 

> 

■ 

1           1  mm. 

mm. 

46! 

Bunawan,  Agusan... 

.    E.H.Taylor-  — 

yg      216 

68 

162 

47! 

do 

do 

yg        201 

87 

160 

48  i 

-—do 

.  do 

.     9         455 

100 

157 

49 

do 

. do. 

;    yg    !    257 

70 

151 

a50 

do 

-...-do... 

1     $          524 

145 

157 

51  \ 

do 

- do 

;    yg    !     188 

65 

168 

52  ' 

do 

- do 

;  d     344 

100 

164 

1726 

do 

do 

d     (b) 

(b) 

955  ^ 

Agusan  River,  Mindanao ... 

-^  J.Merrill 

yg    j    140 

89 

152 

956  ' 

do 

- do 

yg    1    180 

50 

150 

ca  i 

Philippines 

-i  H.  Cuming 

?      

162 

No. 

i 
i 

'3 
1 

<  !  ^    i 

13 

1 

p. 
^     ; 

OQ       1 

l! 

U 

1     ^     1          1 

3  1    g  ;    2 

£     :    (2    i    w 

Collection. 

46 

83  i        2         3,4,5  ! 

8  ■ 

9  \ 

]  ;      3  1     17 

E.  H.  Taylor. 

47 

84  1        2 

3,4,5  : 

8i 

9  i 

1          3  i      17 

Do. 

i          48 

(b)     i           2 

3.4,5  ■ 

8  ! 

9  ' 

1          3         17 

Do. 

49 

82  i        2 

3,4,5 

8 

9 

1          3  :      17 

Do. 

a50 

75           2 

3,4,5    : 

8 

9 

1          3  1      17 

Do. 

1          51 

88          2 

3,4,5  ; 

8  1 

9  ; 

1          3  :      17 

Do. 

52 

87 

2 

3.4,5  i 

8 ; 

9 

1          3         17 

Do. 

1726 

2 

3.4.5  i 

8  ' 

9  I 

1          3         17 

Bureau  of  Science. 

955 

82 

2 

3,4,5  '. 

8 

9  ■ 

1          3         17 

Do. 

956 

84          2  j      3,4,5 

8    ; 

9 

1          3         17 

Do. 

ca 

76  1        2         3,4,5  : 
a  Described. 

8 

- 

2          2  .      17 

British  Museum. 

b  Mutilated. 

c  Type. 

MATRIX    CREBRIPUNCTATA    (Wiegmann) 

Tropidonotus  crebripunctatus  Wiegmann,  Nova  Acta  Ac.  Leop.-Carol. 

17'  (1835)   250;  BouLENGER,  Cat.  Snakes  Brit.  Mus.  1    (1893)   262. 

Matrix  crebripunctata  Griffin,  Philip.  Journ.  Sci.  §  D  6   (1911)  257. 

Description  of  species. —  (From  Boulenger.)  "Head  short, 
very  distinct  from  neck.  Eye  very  large.  Rostral  broader  than 
deep,  just  visible  from  above;  internasals  as  long  as  broad,  as 
long  as  the  prsef rentals ;  frontal  once  and  three  fifths  as  long 
as  broad,  longer  than  its  distance  from  the  end  of  the  snout, 
as  long  as  the  parietals;  loreal  as  long  as  deep;  two  prse-  and 
three  postoculars;  temporals  2  +  3;  eight  to  ten  upper  labials; 
(the  specimen  in  the  collection  has  eight  on  one  side,  ten  on  the 
other),  fourth  and  fifth,  fifth  or  sixth,  or  sixth  and  seventh 
entering  the  eye ;  four  lower  labials  in  contact  with  the  anterior 
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chin-shields,  which  are  shorter  than  the  posterior.  Scales  in  19 
rows,  all  strongly  keeled.  Ventrals  148-166 ;  anal  divided ;  sub- 
caudals  96-101. 

Color, — "Olive  above,  vertebral  line  lighter  and  crossed  by 
narrow  black  bars;  upper  lip  yellowish,  the  shields  black-edged 
above;  belly  whitish,  with  a  black  dot  at  the  outer  end  of  each 
shield;  posterior  ventrals  brown  on  the  sides;  subcaudals  en- 
tirely brown." 

Measurements  of  Matrix  crebripunctata  (Wiegmann). 

mm. 

Total  length  680 

Tail  230 

Remarks, — I  have  been  unable  to  find  this  species,  and  there 
are  no  specimens  in  the  collections  which  I  have  studied.     There  ^ 
is  a  single  specimen  in  the  British  Museum  collection  from  the 
Philippines  collected  by  Cuming.     Boettger  has  placed  this  spe- 
cies as  a  synonym  of  Matrix  spilogaster  (Boie)  .* 

NATRIX    LINEATA    (Peters) 
Plate  4,  figs.  6  and  7 ;  Plate  5 

Tropidonotiis  lineatus  Peters,  Mon.  Berl.  Ak.  (1861)  686;  Boulenger, 
Cat., Snakes  Brit.  Mus.  1  (1893)  262;  Boettger,  Ber.  Senck.  Nat. 
Ges.  (1886)  109. 

Matrix  lineata  Griffin,  Philip.  Journ.  Sci.  §  D   6    (1911)    257. 

Description  of  species. —  (From  No.  R  34,  E.  H.  Taylor  col- 
lection; collected  at  Bunawan,  Agusan,  Mindanao,  March  15, 
1913,  by  E.  H.  Taylor.)  (Adult  male.)  Rostral  much  wider 
than  high,,  not  visible  from  above;  internasals  a  little  longer 
than  wide,  bent  downward  in  front  to  meet  rostral,  their  sutures 
with  surrounding  scales  subequal;  prefrontal  a  little  broader 
than  long,  nearly  three  times  the  size  of  internasals,  forming 
its  shortest  suture  with  supraocular,  its  longest  suture  with 
its  fellow;  frontal  one-fifth  longer  than  wide,  longer  than  its 
distance  from  end  of  snout,  nearly  equal  in  length  to  width 
of  parietal;  parietals  large,  in  contact  with  2  postoculars, 
longer  than  frontal,  but  shorter  than  their  distance  from  end 
of  snout;  nasal  divided,  posterior  portion  highest;  loreal 
squarish,  little  more  than  half  as  high  as  posterior  nasal ;  2  pre- 

*  I  strongly  suspect  that  M.  crebripunctata  Wiegmann  is  indeed  M. 
spilogaster.  I  believe  further  that  Boulenger's  species  of  this  name  is  a 
distinct  species. 
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oculars  (1  on  left  side),  both  in  contact  with  loreal;  supra- 
ocular as  long  as  frontal,  about  half  as  wide;  3  postoculars; 
temporals  1  +  2;  upper  labials  8  (9  on  right  side),  third,  fourth, 
and  fifth  (fourth,  fifth,  and  sixth  on  left  side)  entering  eye; 
seventh,  sixth,  and  fifth  largest  in  the  order  named;  9  lower 
labials,  4  in  contact  with  first  pair  of  chin  shields  (5  in  all  the 
other  specimens)  ;  2  pairs  of  chin  shields,  second  longest  and 
narrowest ;  scales  in  19  rows,  keeled  strongly,  except  outer  row, 
which  is  less  strongly  keeled  than  the  others ;  ventrals,  rounded, 
138;  anal  double;  subcaudals,  71;  eye  moderate,  its  diameter 
not  equal  to  its  distance  from  nostril;  head  narrowed  in  front, 
and  noticeably  broadened  in  temporal  region. 

Color  in  life, — Above  bluish  black,  head  dark  brown  with 
a  milk-white  stripe  from  rostral  across  upper  part  of  labials, 
continuing  backward  and  downward  to  where  it  reaches  eighth 
ventral  scale ,'  lower  part  of  upper  labials  dark ;  lower  labials 
spotted  with  dark ;  chin  shields  immaculate  creamy  yellow ;  belly 
same  color,  with  a  zigzag  subcaudal  line  to  end  of  tail. 

Measurements  of  Natrix  lineata  (Peters),  * 

mm. 
Total  len^h  625 

Tail  159 

Vwriation, — Table  13  shows  the  scale  counts  on  a  series  of  spec- 
imens collected  in  the  same  locality  as  the  type.  The  variation 
in  the  ventral  count  is  from  132  to  142 ;  in  the  subcaudal  count, 
64  to  71.  The  most  variable  elements  are  the  upper  labials  and 
the  preoculars;  there  is  a  tendency  for  the  third  labial  to  split 
and  in  consequence  the  number  of  labials  entering  the  orbit 
varies;  8  is  the  predominant  number  of  upper  labials;  2  is  the 
predominant  number  of  the  preoculars. 

Markings  on  the  back  are  evident  in  the  younger  specimens. 
In  No.  32  (E.  H.  Taylor  collection)  the  head  is  a  distinct  brown 
with  a  broad  semicircular  dark  area  on  the  occipital  region 
followed  by  a  milk-white  collar  which  joins  the  two  labial  lines; 
behind  this  is  a  transverse  dark  olive  band,  then  another  lighter 
olive  band,  broader  than  the  former,  and  still  another  narrow 
black  band,  and  a  second  light  olive  band,  after  which  the  dark 
color  breaks  up  into  a  network,  the  limits  of  the  meshes  being 
marked  with  a  larger  dark  spot.  The  ground  color  is  light 
olive  brown;  this  specimen  shows  a  powdering  of  brown  on 
each  ventral,  with  the  subcaudal  region  very  dark. 
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Table  13. — Measurements  and  scale  counts  of  Matrix  lineata  (Peters). 


No. 


29 

30 

31 

32 

33 

34 

35 

36 

1714 

1715 

1716 

1717 

1743 


Locality. 


Collector. 


Bunawan,  Agrusan. 

do... 

do 

do_.. 

do 

do .__- 

do 

do 

do 

do 

do. 

do 

do.... 


E.  H.  Taylor, 


-do. 
do. 
-do. 
.do. 
.do. 
-do. 
-do. 
.-d(f. 
..do. 
-do  . 
..do. 
-do. 


? 
cf 
yg- 
yg 

cT 

cT 
9 
9 

cf 

d 

yg 


mm. 
495 
574 
525 
325 
391 
624 
450 
592 


(b)  j  Samar F.  Jagor. 


134 

(*) 

135 
58 
96 

159 

(«) 

140 


132 
137 
136 
138 
138 
138 
188 
136 


69 
(•) 
66 
65 
64 
71 
(•) 
66 


160  i     142  j    66 


• 

• 

No. 

< 

29 

2 

80 

2 

31 

2 

32 

2 

33 

2 

34 

2 

35 

2 

36 

2 

1714 

2 

1715 

2 

1716 

2 

1717 

2 

1743 

2 

(b) 

2 

2-: 


£    I 


Collection. 


8-9 

9-8 

9 
9 


10 
10 

10 
10 


•id 


10 
10 
10 
9-10 
10 
9 


3,  4,  5 
I  4,  5 
^3.  475 


3.  4,  5 

3,  4,  5 

4,  5 

5,  6 

3,  4.  5 

4,  5,  6 
4,  5.  6 
4,  5,  6 

4,  5 

3.  4,  5 

4,  5,  6 
4,  5.  6 
3,  4,  5 


H 
1+2 
}l+2 

1+2 
1+2 

!}l+3 

1  +  2 

1+2 

,  ^^^ 
\  1+2 

i  1+2 

;  1+2 

.1+2 
1  +  2 


\3  b'^ 

"Sec  CO 

•-5 


ii'h  i}i+^ 


19  i 

19  I 

19 
19 

19 

19 

19 
19 
19 
19 
19 
19 
19 


a  Mutilated. 


E.  H.  Taylor. 
Do. 

Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Berlin  Museum. 
^Type. 


Remarks. — This  species,  accordmg  to  Boulenger,*  is  closely 
allied  to  Matrix  crebripunctata  ( Wiegmann) .  There  is  however, 
but  a  single  anterior  temporal  in  N.  lineata,  which  character  is 
constant  in  the  series  of  thirteen  specimens.  There  is  a  very 
much  lower  average  of  ventrals  and  subcaudals.  The  markings, 
too,  would  seem  to  distinguish  it.     There  are  no  vertebral  lines 


*  Cat.  Snakes  Brit.  Mus.  1    (1893)    262. 
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apparent  on  the  body,  even  in  the  young.  The  widening  of  the 
head  in  the  temporal  region  is  very  characteristic,  especially  in 
older  specimens.  A  female  contained  five  undeveloped  eggs. 
All  the  specimens  were  found  in  damp  situations,  usually  under 
leaves  and  trash  along  the  edge  of  a  small  swamp.  It  is  com- 
mon at  Bunawan. 

MATRIX    DENDROPHIOPS   Gunther 

This  species  appears  to  have  two  distinct  forms  in  the  Phil- 
ippines, the  typical  form  from  Mindanao,  and  the  second,  from 
Negros.     They  are  distinguished  as  follows : 

Key  to  the  subspecies  of  Natrix  dendrophiops  Gunther. 

a\  Scales  in  17  rows.. N.  d.  dendrophiops   (Gunther)    (p.  95). 

(r.  Scales  in  19  rows N.  d.  negrosensis  Taylor  (p.  97). 

NATRIX    DENDROPHIOPS   DENDROPHIOPS    (Gunther) 

Tropidonotus  dendrophiops  GtJNTHEJR,  Ann.  &  Mag.  Nat.  Hist.  V 
11  (1883)  136,  fig.;  BouLENGBB,  Cat.  Snakes  Brit.  Mus.  1  (1893) 
264;    BOETTGER,   Ber.    Senck.   Nat.    Ges.    (1886)    109. 

?Tropidonotvs  hypomelas  MuLLim,  Verh.  Nat.  Ges.  Basel.  1883) 
286;  III.  Nacht.  Cat.  Herp.  Samml.  Basel  Mus.   (1883)   15. 

Natrix  dendrophiops  Griffin,  Philip.  Journ.  Sci.  §  D  6    (1911)    257. 

Description' of  species. —  (From  No.  60,  E.  H.  Taylor  col- 
lection; collected  at  Bunawan,  Agusan,  Mindanao,  September 
15,  1913,  by  E.  H.  Taylor.)  ^ (Adult  male.)  Rostral  larg-e, 
twice  as  wide  as  high,  forming  its  longest  suture  with  nasal, 
only  slightly  visible  from  above;  internasals  longer  than  broad, 
the  suture  between  them  equal  to  prefrontal  suture ;  prefrontals 
very  wide,  bending  down  on  sides  at  a  rather  sharp  angle; 
frontal  longer  than  its  distance  from  end  of  snout,  not  as  long 
as  parietals  or  supraoculars,  and  not  twice  as  wide  as  supra- 
oculars, the  anterior  edge  forming  nearly  a  straight  line ;  parie- 
tals moderate,  longer  than  broad,  in  contact  with  upper  post- 
ocular  and  1  or  2  temporals;  scales  bordering  parietals  behind 
numerous,  small ;  nostrils  pierced  between  2  nasals,  the  posterior 
larger  and  higher;  prefrontals  appear  to  enter  nostrils  above; 
loreal  not  as  high  as  nasals,  in  contact  with  both  preoculars,  its 
upper  edge  curving ;  2  preoculars,  lower  in  contact  with  2  labials, 
upper  separated  from  frontal;   3   postoculars,   upper  largest; 

temporals  2  _]_  3 ;  9  upper  labials,  8  on  left  side  where  seventh 

and  eighth  are  fused  into  a  single  scale ;  fourth,  fifth,  and  sixth 
enter  eye;  labials  arranged  in  the  following  order  of  size:  sev- 
enth, ninth,  eighth,  sixth,  fourth,  fifth,  third,  second,  first;  10 
lower  labials,  5  touching  chin  shields ;  mental  broadly  triangular; 
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second  pair  of  chin  shields  longer  and  narrower  than  first  pair, 
separated  throughout  their  length ;  scales  in  17  rows,  all  strongly 
keeled,  median  rows  very  small,  outer  large;  ventrals,  154, 
rounded;  anal  double;  subcaudals  divided,  98;  eye  very  large, 
its  diameter  nearly  equal  to  its  distance  from  end  of  snout; 
body  rather  slender ;  tail  very  slender. 

Color  in  life. — Olivaceous  above,  tinged  more  or  less  with 
pinkish,  with  three  rows  of  blackish  irregular  spots,  one  me- 
dian dorsal,  the  other  two  lateral;  these  are  separated  by  two 
rows  of  pinkish  yellow,  black-edged  spots,  continuing  full  length 
of  body ;  the  black  and  yellow  spots  form  an  irregular  transverse 
row;  neck  is  banded  with  dark  blackish  and  lighter  olivaceous 
bands;  head  above  brovmish  gray,  lighter  on  snout,  sides  of 
snout  brownish  yellow ;  upper  labials  yellowish  with  a  few  spots 
anteriorly;  lower  rim  of  orbit  dark;  a  short  black  line  behind 
eye;  lower  labials  cream  yellow,  with  spots  on  edge  of  sixth; 
the  lateral  dark  spots  extend  to  ventrals ;  there  are  one  or  two 
rows  of  black,  elongate  spots  on  ventrals,  but  these  do  not  form 
continuous  lines ;  the  anterior  part  of  each  ventral  with  numerous 
small  flecks  of  black ;  under  the  last  half  of  belly  there  is  a  more 
or  less  continuous  median  dark  line  to  anus ;  suboaudally  almost 
black;  scales  narrowly  edged  with  lighter. 

Measurements  of  Matrix  dendrophiops  dendrophiops    (Gunther) . 

mm. 

Total  length  796         ^ 

Tail  240 
Width  of  head  18 

Len^h  of  head  24 

Variation, — The  ventrals  and  subcaudals  vary  between  154 
and  157  and  94  and  100,  respectively;  the  postoculars,  between 
2  and  3,  the  larger  percentage  having  3.  No.  58  (E.  H.  Taylor 
collection)  has  a  single  prefrontal  on  one  side  only.  In  the 
young  specimens  the  markings  are  more  clearly  defined.  There 
are  a  broad  blackish  bar  on  the  neck  and  one  or  two  other  broad 
bands  behind  this.  The  markings  resolve  themselves  into  a 
large  series  of  narrow,  transverse,  blackish  bands,  interrupted 
laterally  by  white  dots.  The  type  measures  900  millimeters  in 
length  and  is  much  larger  than  any  specimen  that  I  have 
examined. 

Remarks. — This  snake  feeds  on  frogs  and  is  usually  found 
not  far  from  water.  Five  of  the  six  specimens  I  collected  were 
taken  under  logs.  Kiiown  bnly  from  Zamboanga,  southwestern 
Mindanao,  and  Bunawan  in  the  upper  Agus^n  Valley. 
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TABLE   14.- 


-Measurements  and  scale  counts  of  Natrix  dendrophiopa 
dendrophiops  (Giinther), 


No. 


56 
57 
58 
59 
b60 
1713 


Locality. 


Collector. 


Bunawan,  Agusan E.  H.  Taylor. 

do [ do 

do _..| do 

do I do 

do do 

do -- -. ; do 


H 
CO 


ygr 


Zamboanga H.  M.  S.  Challenger.. 


i 

1 

mm. 

mm. 

661 

(O 

819 

90 

360 

(•) 

628 

150 

796 

240 

(•) 

(•) 

900 

270 

166 
154 
166 
155 
154 


157 


Si 

;  CO 

< 

(«) 

2 

,   94, 

2 

(a)  1 

2 

;  («) 

2 

3  I 


100 


2 
1-2 

2  i  8 
2  I  8 
2  3 


2  ,        9 

2  I  10-8 

8  i        9 

9-8 


4,5,6 
4,5,6 
4,5,6 
4.6.6 
4,5.6 
4,5,6 


Collection. 


17 
17 
17 
17  j 
17 


E.  H.  Taylor 
Do. 
Do. 
Do. 
Do. 


1-2 


17  i  Bureau  of  Science. 


3 !    4.5,6  I      17     BritlBh  Museum. 


'  Mutilated. 


b  Described. 


^  Type. 


NATRIX   DENDROPHIOPS  NEGROSENSIS  Taylor 

Natrix  dendrophiops  negrosensiis  Taylor,  Philip.  Journ.  Sci.  §   D   12 
(1917)   356. 

Description  of  species. —  (From  the  type,  No.  128,  E.  H.  Taylor 
collection ;  collected  on  Canlaon  Volcano,  Occidental  Negros,  by  E. 
H.  Taylor.)  Rostral  fairly  large,  nearly  twice  as  wide  as  high, 
upper  edge  curved  and  distinctly  visible  from  above,  its  sutures 
with  nasals  little  longer  than  those  with  internasals;  the  latter 
longer  than  broad,  the  suture  between  them  equal  to  their  su- 
tures with  prefrontals,  which  are  less  than  the  suture  with  na- 
sals; prefrontals  much  broader  than  long,  narrowed  on  sides, 
forming  coequal  sutures  with  internasal  and  frontal,  their  short- 
est suture  with  supraocular ;  frontal  longer  than  broad,  wider,  but 
not  as  long  as  supraoculars,  somewhat  shield-shaped,  longer  than 
its  distance  from  end  of  snout,  shorter  than  parietals ;  the  latter 
longer  than  broad,  bordered  laterally  by  2  elongate  temporals, 
in  contact  with  only  1  postocular ;  nostril  between  2  nasals,  which 

161466 7 
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differ  greatly  in  shape  but  are  of  nearly  equal  size ;  loreal  nearly 
square,  touching  second  and  third  labials ;  1  elongate  preocular, 
twice  as  high  as  wide,  and  wider  at  top  than  at  bottom,  semi- 
divided;  3  small  postoculars  (4  on  right  side)  ;  temporals  2  +  3; 
fourth,  fifth,  and  sixth  labials  entering  eye;  mental  broadly 
triangular;  10  lower  labials,  sixth  and  seventh  largest;  first  5 
in  contact  with  first  chin  shield,  which  is  noticeably  shorter  than 
second;  19  rows  of  scales,  the  outer  largest,  faintly  keeled,  all 
the  others  strongly  keeled ;  scales  with  2  apical  pits  easily  dis- 
cernible; anal  divided;  ventrals,  164;  subcaudals,  97;  eye  very 
large. 


Fig.  8.     Matrix  dendrophiops  negrosensis  Taylor ;  a,  head,  dorsal  view ;  b,  head,  lateral  view ; 

c,   head,  ventral  view. 

Color  in  life. — Reddish  brown  to  olive,  with  a  median  series 
of  dark,  more  or  less  distinct  spots  or  bars  at  intervals  of  0.5 
centimeter ;  on  sides  and  forming  continuations  of  the  dark  dor- 
sal bars  is  a  series  of  dark  spots.  Below  pinkish  white  with 
a  series  of  small,  more  or  less  regular  black  spots  on  each  ven- 
tral and  subcaudal;  bars  on  neck  very  much  wider  than  else- 
where ;  top  of  head  brownish  olive ;  labials  brownish  white  with 
dark  areas  between  first  three;  a  distinct  black  line  runs  from 
behind  eye  to  posterior  part  of  eighth  supralabial,  where  it  turns 
and  continues  downward  to  first  ventrals;  scales  on  head  mi- 
nutely edged  with  black. 


OXYRHABDIUM  99 

Measurements  of  the  type  of  Natrix  dendrophiops  negrosensis  Taylor, 

mm. 

Length  730 

Snout  to  vent  626 

Vent  to  tip  of  tail  204 

Width  of  head  11 

Length  of  head  20 

Diameter  of  eye  5 

Variation. — The  postoculars  show  a  tendency  to  increase  to 
four;  one  specimen  has  the  third,  fourth,  and  fifth  labials  en- 
tering the  eye,  and  a  second  specimen  shows  four  labials  en- 
tering on  the  right  side. 

Remarks, — The  following  characteristics  seem  to  warrant  the 
separation  of  this  subspecies  from  typical  Natrix  dendrophiops. 
There  is  a  tendency  to  an  increase  in  the  number  of  postoculars 
,  from  3  to  4;  there  is  only  a  single  preocular  (specimens  of  N, 
dendrophiops  from  northern  Mindanao  have  2  distinct  preocu- 
lars)  ;  there  is  an  average  of  10  more  ventrals;  there  are  con- 
stantly 19  instead  of  17  rows  of  scales;  the  eye  is  somewhat 
smaller;  and  the  loreal  is  lower. 

Genus  OXYRHABDIUM  Boulenger 

Stenognathits  (non  Chaud.)  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854) 
503;  Jan,  Arch.  Zool.  Anat.  Phys.  2    (1862)    28. 

Rhahdosoma,  part.,  Gunther,  Cat.  Col.  Snakes  Brit.  Mus.  (1858)   10. 

Geophis,  part.,  BoETTGER,  Ber.  Senck.  Nat.  Ges.  (1886)  106;  Casto 
DE  Elera,  Cat.  Fauna  Filipinas   1    (1895)    425. 

Oxyrhabdium  Boulenger,  Cat.  Snakes  Brit.  Mus.  1  (1893)  302  j 
Griffin,  Philip.  Journ.  Sci.  §  D  6   (1911)   258. 

''Maxillary  teeth  30  to  35,  small,  equal;  mandibular  teeth 
equal.  Head  not  distinct  from  neck;  eye  small,  with  vertically 
subelliptic  pupil;  nostril  pierced  between  two  small  nasals;  a 
pair  of  small  internasals;  no  prseocular;  loreal  and  prsefrontal 
entering  the  eye.  Body  cylindrical ;  scales  smooth,  in  15  rows, 
without  apical  pits;  ventrals  rounded.  Tail  moderate,  subcau- 
dals  in  two  rows.  Hypapophyses  developed  throughout  the  ver- 
tebral column."     (Boulenger.) 

Key  to  the  species  of  Oxyrhabdium  Boulenger. 

a\  Eight  upper  labials,  fifth  and  sixth  entering  eye;  reddish  brown  above, 
yellowish  below.     Young  with  yellow  collar. 

0.  modestum  (Dumeril  and  Bibron)    (p.  100). 
«'.  Seven  upper  labials,  fourth  and  fifth  entering  eye;  olive  green  to  darker. 

Young  black  with  dim  yellowish  rings  on  body t. 

0.  leporimim.  (Gunther)    (p.  103). 
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The  genus  is  confined  to  the  Philippines.  The  record  of  Dume- 
ril  and  Bibron  for  Java  is  doubtless  an  error.*  The  first  species 
appears  to  be  confined  to  the  southern  part  of  Luzon,  Samar, 
and  Mindanao ;  the  second,  to  northern  and  central  Luzon. 

OXYRHABDIUM    MODESTUM    (Dumeril    and    BJbron) 

Stenognathus  modestiLs  Dumeril  and  Bibron,  Erp.  Gen.  7    (1854) 

504;  Peters,  Mon.  Berl.  Ak.    (1861)    684;  Jan,  Arch.  Zool.  Anat. 

Phys.  2   (1862)   28;  Icon.  Gen.   (1865)   13,  pi.  1,  fig.  3. 
Rhabdosoma  leporinum,  part.,  Gunther,  Cat.  Col.  Snakes  Brit.  Mus. 

(1858)   12;  F.  Muller,  III.  Nacht.  Cat.  Herp.  Samml.  Basel  Mus. 

(1883)   12. 
Stenognathus    modestuSy    part.,    Gunther,    Proc.    Zool.    Soc.    London 

(1873)   169. 
Rhabdosoma   modestum,    part.,    Gunthek,    Proc.    Zool.    Soc.    London 

(1879)    77.  ^ 

Geophis  schadenbergi  Fischer,  Jahrb.  wiss.  Anst.  Hamburg  2   (1885) 

93,  pi.  3,  fig.  4;  Boettger,  Ber.  Senck.  Nat.  Ges.   (1886)    106. 
Geophis  modestus,  part.,  Boettger,  Ber.  Senck.  Nat.  Ges.   (1886)  106. 
Oxyrhabdium  modestum  Boulenger,  Cat.  Snakes  Brit.  Mus.  1  (1893) 

302;  Griffin,  Philip.  Journ.  Sci.  §  D  6    (1911)   258. 

Description  of  species. —  (From  No.  3,  E.  H.  Taylor  collection; 
collected  at  Bunawan,  Agusan,  Mindanao,  August  12,  1913, 
by  E.  H.  Taylor.)      (Adult  female.)     Rostral  small,  higher  than 


Fig.  9.     Oxyrhabdium  modestum    (Dumeril  and  Bibron)  ;  drawing  of  a  Mindanao  specimen; 
a,  head,  dorsal  view  ;  b,  head,  lateral  view ;  c,  head,  ventral  view ;  X  2. 

wide,  scarcely  visible  from  above;  internasals  small,  the  suture 
between  them  less  than  one-third  of  that  between  prefrontals; 
latter  very  large,  equaling  or  nearly  equaling  frontal,  four  or 
five  times  the  size  of  internasals,  broadly  entering  eye ;  frontal 
nearly  twice  as  long  as  wide,  not  twice  the  width  of  supra- 


*  Gunther,  Proc.  Zool.  Soc.  London   (1873)    169. 
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oculars;  parietals  longer  than  frontal,  and  twice  as  long  a» 
wide ;  nostril  large,  pierced  between  2  nasals ;  loreal  three  times 
as  long  as  wide,  narrowly  entering  eye,  in  contact  with  3  labials; 
no  preocular,  2  postoculars ;  temporals  1  +  2  -f  3 ;  8  upper 
labials,  fifth  and  sixth  entering  eye;  labials  in  the  following 
order  of  size :  eighth,  sixth,  seventh,  fifth,  fourth,  third,  second, 
first;  mental  narrow,  subcrescentic ;  6  lower  labials,  fourth 
largest,  the  first  4  in  contact  with  anterior  chin  shields,  which 
are  very  broad  and  closely  juxtaposed  and  followed  by  2  small 
pairs  of  imbricate  scales;  mental  groove  very  indistinct;  eye 
small,  the  diameter  less  than  half  the  distance  from  nostril, 
the  pupil  appearing  nearly  round;  head  somewhat  fiattened, 
more  or  less  distinct  from  neck ;  snout  acuminate ;  ventrals,  177 ; 
anal  single;  subcaudals,  56;  scales  in  15  smooth  rows,  outer 
largest,  all  without  apical  pits;  tail  cylindrical. 

Color  in  life, — Above  dark  iridescent  lavender-brown,  be- 
coming lighter  on  sides;  belly  immaculate  creamy  yellow;  top 
of  head  darker,  bluish  brown  to  lavender ;  labials  cream  color  to 
yellow;  under  part  of  tail  a  muddy  cream,  with  an  indistinct 
zigzag  line  between  subcaudals;  edges  of  body  scales  darker, 
giving  the  appearance  of  an  indistinct  network  over  body. 

Measurements  of  Oxyrhabdium  modestum  {Dumeril  and  Bihron), 

mm. 
Total  length  579 

Snout  to  vent  480 

Tail  99 

Variation. — It  will  be  seen  from  Table  15  that  males  have 
a  smaller  number  of  ventrals  and  a  larger  number  of  subcaudals 
than  females ;  No.  1  of  those  listed,  although  having  the  average 
number  of  ventrals  and  subcaudals,  has  only  7  upper  labials, 
with  the  fourth  and  fifth  entering  the  eye;  in  this  it  agrees 
with  Oxyrhabdium  leporinum.  It  has  a  single  postocular,  but 
in  all  other  respects  agrees  with  the  other  specimens,  and  in  no 
way  resembles  O.  leporinum  in  color  or  markings.  There  is  a 
tendency  toward  the  fusion  of  the  postoculars,  and  in  five  spec- 
imens they  are  fused  on  one  or  both  sides.  The  young  have  a 
yellow  collar  but  no  other  distinctive  markings.  I  have  exam- 
ined one  specimen  (No.  R  575)  from  Camp  Gandara,  Samar, 
which  has  the  following  scale  formula :  Scale  rows,  15 ;  ventrals, 
164;  anal  single;  subcaudals,  49;  length,  410  millimeters.  No. 
915  has  the  anal  divided,  but  otherwise  agrees  with  normal 
specimens.  A  single  unnumbered  specimen  in  the  Santo  Tomds 
Museum,  an  adult  female  containing  eggs,  is  the  largest  one 
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that  was  examined,  and  shows  certain  variation.  Its  measure- 
ments are :  Total  length,  602  millimeters ;  tail,  102.  The  ventrals 
number  170,  the  subcaudals,  54.  The  loreal  fails  slightly  to 
enter  the  eye  and  is  in  contact  with  4  labials ;  the  internasals  are 
greatly  reduced.     No  locality  is  given. 


Table    15. — Measurements   and   scale    counts    of   Oxyrhabdium   modestum 
mumeril  and  Bibron). 


No. 

Locality. 

Collector. 

Sex. 

Length. 

Tall. 

mm. 

mm,. 

1 

Run&W<^"     AcriinAn 

F, 

H.  Taylor 

? 

496 

83 

2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do                    

? 
9 
? 

? 
? 
cT 
d" 

9 
9 

cf 

9 

465 
579 
473 
347 
472 
430 
538 
477 
445 
185 
479 

83 

do 

99 

do 

86 

-do 

-do 

do 

60 

70 

88 

do 

113 

_  do 

84 

.do 

do 

81 

40 

;;;;:do:::;;;;;:: ;:;:;::: 

84 

13 

do - - 

do 

d 

320 

60 

14 

do 

do : 

d 

360 

71 

15 

.  _..do -- 

do 

9 

484 

86 

16 

do 

do 

? 

446 

84 

17 

do  .- 

do 

cT 

383 

8. 

R575 

Camp  Gandara,  Samar 

Cant.  Correll 

9 

410 

67 

R91B 

Agusan,  Mindanao 

E. 

H.  Taylor 

9 

Collectio 

480 
n. 

85 

No. 

Ven- 
trals. 

Sub- 
cau- 
dals. 

Lab- 
ials. 

Post- 
oculars. 

Scale 
rows. 

Labials 
enter 
eye. 

1 

176 

57 

7 

2 

15 

4,5 

E.  H.  Taylor. 

2 

172 

55 

8 

2-1 

15 

5.6 

Do. 

3 

177 

56 

8 

2 

15 

5,6 

Do. 

4 

166 

56 

8 

1-2 

15 

5,6 

Do. 

5 

176 

58 

8 

2 

15 

5,6 

Do. 

6 

179 

53 

7-8 

2-1 

15 

4, 5;  5, 6 

Do. 

7 

169 

60 

8 

2 

15 

5.6 

Do. 

8 

171 

66 

8 

2 

15 

5.6 

Do. 

9 

173 

56 

8 

1 

15 

5,6 

Do. 

10 

175 

57 

8 

2 

15 

5,6 

Do. 

11 

177 

63 

8 

2 

15 

5,6 

Do. 

12 

176 

67 

8 

2 

15 

5,6 

Do. 

13 

162 

60 

8 

2 

16 

5,6 

Do. 

14 

168 

63 

8 

2 

15 

5,6 

Do. 

15 

174 

53 

8 

2 

16 

5,6 

Do. 

1 

16 

176 

60 

8 

2 

15 

5,6 

Do. 

17 

168 

62 

8 

2 

15 

5,6 

Do. 

R575 

164 

49 

8 

2 

15 

5,6 

Bureau  of  Scie 

nee. 

R915 

173 

52 

8 

2 

15 

5,6 

Do. 
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Remarks. — This  species  has  been  found  only  in  the  Philippine 
Islands ;  the  known  localities  *  are  Samar,  Mindanao,  and  Di- 
nagat.  It  was  especially  common  at  Bunawan;  more  than  fifty 
specimens  were  captured  during  my  collecting  there.  A  few 
were  found  burrowed  in  the  roots  of  large  tree  ferns  (Asplenium 
nidus)  but  only  those  in  fallen  trees.  Usually  specimens  were 
found  in  the  forest,  under  grass  and  leaves  on  the  ground.  These 
snakes  are  very  gentle;  although  I  have  handled  many  living 
specimens,  none  has  ever  attempted  to  bite.  They  readily  take 
food  in  captivity.  The  Manobos  who  are  familiar  with  this 
snake  appear  to  have  no  specific  name  for  it.  They  do  not  re- 
gard it  as  poisonous. 

OXYRHABDIUM  LEPORINUM    (GUnther) 

Rhabdosoma  leporinuniy  part.,  Gunther,  Cat.  Col.  Snakes  Brit.  Mus. 

(1858)    12. 
?Stenognathvs  brevirostris  Peters,  Mon.  Berl.  Ak.  (1872)  586. 
Stenognathus    modestus,   part.,    Gunther,    Proc.    Zool.    Soc.    London 

(1873)    169. 
Rhabdosoma  modestum,  part.,  Gunther,  Proc.  Zool.  Soc.  London  (1879) 

77. 
?Geophis  brevirostris  Boettger,  Ber.   Senck.  Nat.   Ges.    (1886)    106, 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1   (1895)  425. 
Oxyrhabdium  leporinum  Boulenger,  Cat.  Snakes  Brit.  Mus.  1    (1893) 

303;  Griffin,  Philip.  Journ.  Sci.  §  D  6   (1911)   258. 

Description  of  species, —  (From  No.  Ill,  E.  H.  Taylor  col- 
lection; collected  at  Baguio,  Benguet,  Luzon,  June  1,  1915,  on 
the  slopes  of  Mount  Santo  Tomas  at  an  elevation  of  about  2,000 
meters,  by  E.  H.   Taylor.)      (Adult  female.)     Head  obtusely 

pointed,  with  a  very  small  ros- 
tral, little  higher  than  wide, 
barely  visible  from  above ;  inter- 
nasals  small,  the  suture  between 
them  one-third  to  one-fourth  that 
of  prefrontals;  latter  large, 
rather  narrow,  five  to  six  times 
the  size  of  internasals,  and  near- 
ly equal  to  frontal,  broadly  enter- 
ing eye  and  forming  its  longest 
suture  with  loreal,  which  is  a 
little  longer  than  that  formed 
between  the  2  prefrontals;  frontal  but  little  longer  than  wide, 

*  Gunther  lists  Luzon  as  a  known  locality,  but  since  he  confused  the  two 
species  it  is  not  improbable  that  he  referred  to'O.  leporinum. 


Fig.  10.  Oxyrhabdium  leporinum  (Gun- 
ther) ;  after  Boulenger;  a,  head,  dorsal 
view  ;  j!>,  head,  lateral  view. 
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nearly  three  times  as  wide  as  supraoculars ;  parietals  large,  not 
twice  as  long  as  frontal ;  nostril  between  2  nasals,  the  posterior 
largest;  loreal  about  five  times  as  long  as  wide,  narrowly  en- 
tering eye;  supraocular  narrow,  elongate;  2  small  postoculars, 
upper  largest ;  temporals  1  +  2 ;  7  labials,  fourth  and  fifth 
entering  eye;  seventh,  fourth,  fifth,  sixth,  third,  second,  first, 
is  the  order  of  size  of  the  labials;  mental  very  small,  subcres- 
centic;  chin  shields  very  large,  closely  juxtaposed  vlrith  a  very 
indistinct  mental  groove;  chin  shields  followed  by  3  pairs  of 
imbricate  scales;  eye  dark  blue,  with  a  yellow  vertical  pupil; 
head  distinct  from  neck;  ventrals,  165;  anal  undivided;  sub- 
caudals,  41 ;  scale  rows,  15,  all  smooth. 

Color  in  life, — A  bright  uniform  yellow-olive,  iridescent 
above;  head  same  color  but  a  little  darker;  labials  yellowish, 
spotted  with  brown;  below  yellow-cream,  edges  of  ventrals 
tinged  with  grayish;  dark  subcaudally.  In  alcohol  the  color 
changes  to  a  dull  brov^ish  black. 

Measurements  of  Oxyrhabdium  leporinum  {Gunther) . 

mm. 

Total  len^h  685 

Snout  to  vent  592 

Tail  93 

Head  width  12 

Head  length  25 

Variation, — There  are  one  adult  and  three  young  specimens 
in  my  collection  from  Benguet.  There  is  one  adult  specimen 
in  the  Bureau  of  Science  collection.  There  is  but  little  variation 
evident  in  the  species,  save  in  the  ventral  and  subcaudal  counts, 
the  limits  in  the  former  being  164  and  180,  and  in  the  latter,  41 
and  51.  The  young  are  a  slaty  blue-black,  with  a  whitish  nuchal 
collar  and  a  series  of  indistinct  bands  of  white  1  or  2  scales 
wide  crossing  the  body  in  a  zigzag  manner. 

Remarks, — This  species  seems  to  be  confined  to  the  highlands 
of  Luzon ;  it  is  a  rare  snake.  Two  specimens  were  dug  up  along 
an  irrigation  ditch,  and  a  third  had  burrowed  under  a  rock  at 
an  elevation  of  2,000  meters  on  Mount  Santo  Tomas.  The  speci- 
men here  described  was  found  crawling  in  an  open  forest  path. 
This  species  is  of  a  very  gentle  disposition.  The  type  was 
collected  by  H.  Cuming;  the  exact  type  locality  is  no  longer 
known.  A  second  specimen  in  the  British  Museum  is  from 
Luzon,  collected  by  A.  B.  Meyer.     The  types  of  Stenognathus 
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brevirostris  Peters,  a  young  and  an  old  specimen,  are  from 
'Thilippines,''  collected  by  Wallis.* 

Table  16. — Measurements  and  scale  counts  of  Oxyrhahdium  leporinum 

(Giinther). 


Locality. 


111  i  Mount  Santo  Tomas,  Benguet I  E.  H.  Taylor. 

112  i....  do I do . 

113  I  Baguio I do 

114  j do I do 

R1710  j do I do 

(a)  !  Philippines j  H.  Cuming 

(b)  Luzon I  A.  B.  Meyer.. 

(0        ,  Philippines ,  Wallis 


No. 


I   yg 
!   yg 

i    ? 


I 


Collection. 


635 


WJtM.  I 

685  I 

272  ! 

(•)  ; 

282  ! 

657  I 

820  i 


mm. 

\ 

111 

93 

165  1 

41    : 

7     : 

2  1 

15 

4,5 

E.  H.   Taylor. 

112 

45 

164 

44  , 

7 

2  i 

15 

4,5 

Do. 

113 

44 

7  ■ 
7 

l\ 

15 
15 

4,5 
4,6 

Do. 

114 

174 

46 

Do. 

R1710 

94 

174  '■ 

38 

7 

2    : 

15  : 

4,5 

Bureau  of  Science. 

(«) 

105 

169 

43 

7    . 

15 

4,5 

British  Museum. 

(b) 

180  j 

45  : 

7    :. 

15 

4.5 

Do. 

(") 

108 

175  1 

51 

7    . 

15 

4,5 

Berlin. 

n  Badly  mutilated.  \ 

*'  Type  ;  counts  from  Boulenger,  loc.  cit. 

^  Type  of   Stenognathus   brevirostris   Peters  ;   from   Peters. 

Genus  CYCLOCORUS  Dumeril  and  Bibron 

Lycodon,  part.,  Reinhardt,  Kongl.  Danske  Vid.  Selsk.  Afhandl.  10 
(1843)    241. 

Cyclocorus  Dumeril  and  Bibron,  Mem.  Ac.  Sci.  23  (1853)  460;  Erp. 
Gen.  7  (1854)  385;  Gunther,  Cat.  Col.  Snakes  Brit.  Mus.  (1858) 
208;  Jan,  Elenco  Sist.  O'fid.  (1863)  95;  Boulenger,  Cat.  Snakes 
Brit.  Mus.  1  (1893)  326;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886) 
114. 

"Maxillary  and  dentary  bones  angularly  bent  inwards  an- 
teriorly; three  or  four  anterior  teeth,  in  both  ja^s,  increasing 
in  size,  the  last  large  and  fang-like,  followed  after  an  interspace 
by  12  or  13  small  maxillary  teeth.     Head  slightly  distinct  from 


*  May  represent  a  distinct  species. 
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neck;  eye  rather  small,  with  round  pupil.  Body  moderately 
elongate,  cylindrical;  scales  smooth,  with  apical  pits,  in  17  rows; 
ventrals  rounded.  Tail  moderate;  subcaudals  single.  Hypapo- 
phys'es  developed  throughout  the  vertebral  column.''  (Bov^ 
lenger.) 

This  is  a  Philippine  genus  having  only  a  single  known  species, 
Cyclocorus  Uneatus  (Reinhardt).  This  species  is  rather  incon- 
spicuous ;  it  attains  a  length  of  about  half  a  meter. 

CYCLOCORUS  LINEATUS   (Reinhardt) 

Lycodon  lineatus  Reinhardt,  Kongl.  Danske  Vid.  Selsk.  AfhandL  10 

(1843)   241,  pi.  1,  figs.  7-9. 
CyclocoriLs  lineatits  Dumeril  and  Bibron,  Erp.  Gen.  7    (1854)    386; 

GiJNTHER,  Cat.  Col.  Snakes  Brit.  Mus.    (1858)    208;   Peters,  Mon. 

Berl.  Ak.  (1861)  688;  Jan,  Icon.  Gen.  (1870)  part  36,  pi.  6,  fig.  2; 

MiJLLER,   Ili.   Nacht.    Cat.   Herp.    Samml.    Basel   Mus.    (1883)    17; 

BoETTGEai,    Ber.    Senck.    Nat.    Ges.    (1886)    114;    Boulenger,    Cat. 

Snakes   Brit.   Mus.    1     (1893)    327;    Casto   de   Elera,   Cat.    Fauna 

Filipinas  1    (1895)   438;  Griffin,  Philip.  Journ.  Sci.  §  D  5   (1910) 

211;  §  D  6   (1911)  258;  Taylor,  Philip.  Journ.  Sci.  §  D  12   (1917) 

359;   §   D   13    (1918)    260. 

Description  of  species,--^ {Yxovci  No.  144,  E.  H.  Taylor  col- 
lection; collected  on  Canlaon  Volcano,  Occidental  Negros,  De- 
cember 27,  1914,  elevation  about  900  meters,  by  E.  H.  Taylor.) 
(Adult  male.)  Rostral  twice  as  wide  as  high,  slightly  visible 
from  above;  internasals  small,  less  than  half  as  large  as  pre- 
frontals, more  or  less  rectangular  in  shape;  prefrontal  forming 
its  largest  sutures  with  frontal;  supraocular  and  loreal  sutures 
smallest;  frontal  chevron-shaped,  more  than  twice  as  long  as 
wide,  longer  than  its  distance  from  end  of  snout ;  parietals  large, 
not  as  long  as  frontal  and  prefrontals  together,  but  longer  than 
the  former;  supraocular  not  twice  as  long  as  wide;  nostril  be- 
tween 2  nasals,  anterior  largest  and  nearly  surrounding  nostril ; 
posterior  nasal  moderate,  with  a  depression  on  its  surface ;  loreal 
small,  pentagonal,  forming  its  longest  suture  with  second  labial ; 
2  preoculars,  superior  more  than  twice  as  large  as  inferior;  2 
subequal  postoculars ;  temporals  2  +  2  +  2,  third  superior  being 
much  the  largest;  8  upper  labials,  third  to  fifth  entering  eye, 
seventh,  eighth,  fifth,  and  sixth  largest,  in  the  order  named; 
8  lower  labials,  fourth  largest,  last  2  small;  mental  an  equilat- 
eral triangle;  4  labials  in  contact  with  anterior  chin  shields, 
which  are  nearly  equal  in  length  to  posterior  pair;  latter  pair 
separated  from  ventrals  by  2  rows  of  small  scales ;  ventrals,  146 ; 
anal  single;  subcaudals,  52;  scales  in  17  rows,  all  smooth  with 
apical  pits. 
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Color  in  life, — Bluish  brown  above  with  three  darker  lines 
beginning  near  the  head  and  continuing  to  end  of  tail ;  these  are 
scarcely  visible  anteriorly;  each  line  incloses  a  series  of  small, 
dim,  whitish  yellow  dots;  ventrals  with  a  heavy  brownish  line, 
extending  the  length  of  body ;  a  small  whitish  dot  on  end  of  each 
ventral,  but  not  continuing  on  subcaudals;  scattered  triangular 
black  spots  on  ventrals ;  head  markings  more  or  less  indistinct, 
regular;  labials  lighter  with  a  dull  stripe  below  eye,  the  lighter 
part  edged  with  darker ;  chin  and  throat  dark  with  cream  yellow 
spots;  lower  labials  with  distinct  yellow  spots. 


Measurements  of  Cyclocoms  lineatus    (Reinhardt) . 

Total  length 

Snout  to  vfent 

Tail 

Width  of  head 

Length  of  head 


mm. 

440 

341 

99 

13 

21 


Variation, — There  is  much  variation  in  certain  scale  elements 
in  this  species  and  it  appears  to  be  associated  with  geographical 
distribution.  The  Mindanao  forms  vary  uniformly  in  scale 
count  from  Negros  or  Luzon  specimens,  and  might  be  regarded 
as  worthy  of  subspecific  rank.  Specimens  from  Samar  and 
Leyte  or  southern  Luzon  would  probably  connect  the  various 
forms.  Table  17  shows  the  differences  that  exist  between  the 
southern  and  the  northern  groups.  There  is  a  marked  differ- 
ence between  the  tail  length  of  the  Mindanao  and  the  tail  length 
of  the  northern  specimens,  especially  in  the  males,  the  average 
being  about  16  millimeters.     The  Mindanao  specimens  average 

Table  17. — Average  measurements  and  scale  counts  of  Cyclocorus  lineatus 

(Reinhardt), 


r 


Locality. 


Mindanao 

Various  northern  localities 

Mindanao.. 

Various  northern  localities. 
Mindanao  ._ _ 

Do 

Various  northern  localities. 

Do 


Number  and  sex. 

Average. 

mm. 

440 
438 
460 
480 

t 

J2 
2 

1 

a 
w 

12  males  of  nearly  equal  size. 
14  males  of  nearly  equal  size. 
8  females  of  nearly  equal  size  . 
6  females  of  nearly  equal  size  . 
18  males 

mm. 
121 
105 
91 
93 

130 
142 
145 
150 

54 
47 
52 
44 

13  females _. 

16  males 

18  females  ._ _. 
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15  ventrals  less  for  the  males,  and  8  ventrals  less  for  the  females, 
while  the  number  of  subcaudals  in  the  Mindanao  forms  is  higher 
in  both  cases.  The  range  of  ventrals  for  the  species  is  128  to 
157;  of  subcaudals,  37  to  59.  The  temporal  scales  in  the  Min- 
danao specimens  are  normally  1  +  2.  Of  thirty-one  specimens 
examined  twenty-four  had  the  normal  arrangement ;  five  had  the 
number  on  one  side  only,  and  two  had  2  +  2,  which  is  the  normal 
formula  in  the  northern  specimens.  The  loreal  in  northern 
forms  is  constantly  larger,  as  is  the  superior  preocular  which  ex- 
tends well  above  the  loreal ;  the  number  of  lower  labials  touching 
the  anterior  chin  shields  averages  one  less  in  Mindanao  speci- 
mens. The  same  variations  of  color  are  found  in  both  groups. 
The  color  in  young  specimens  varies  considerably  from  that 
in  the  adult.  The  median  dark  stripe  is  distinct,  going  forward 
to  between  the  eyes  where  the  interorbital  bar  intersects  it; 
another  bar  of  dark  brown  crosses  it  in  the  occipital  region ;  on 


Table  18. — Measurements  and  scale  counts  of  Cyclocorus  lineatus 

(Reinhardt) . 


No. 


70 
71 
72 
73 
74 
75 
76 
77 
143 
144 
145 
147 
149 
151 
153 
155 
158 
159 
810 
809 
1483 
323 
324 


Locality. 


Collector. 


j 

Bunawan,  Agusan |  E.  H.  Taylor . 

do I do 

do i do 

do i do 


-do- 
-do. 
-do. 
-do. 


.do  . 
.do. 
.do. 
.do. 


Canlaon  Volcano,  Negrros do  . 

do ; do  - 

do i do  . 

do 1 do  . 

do 1 do  . 

..do. 

-.do  . 

_.do. 

..do  - 

..do  . 


do ..... 

do 

do 

do.. 

do 

Polillo 

do..... 

Puerto  Galera,  Mindoro . '  Marine  Biological  Expedition  . 

Sumagui,  Mindoro Clark  Burks. 

do : do 

do ! do 


cT 

9 
? 

cf 
cT 
? 
d" 
cT 
? 
9 
? 
cT 
cf 
9 

9 

9 

C.  Canonizado 9 


.do. 


9 
9 


i  mm,  :  mm. 
!  376  I  105 
:  418  j  123 
I  423  I  102 


277 
384 
427 
368 
865 
433 
440 


58 
79 

117 
W 
88 

101 
99 


363  60 

425  i  70 

396  I  90 

427  I  96 

338  I  74 

385  i  79 

372  I  79 

525  ■  101 

440  !  85 

471  i  92 

360  (a) 

420  !  114 
i 


cf     I  465  112 

!      I 


^  Mutilated 
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Table  18. — Measurements  and 

scale 

i  counts  0 

fCycl 

ocorus  lineatua 

(Reii 

"i  1 11 

ihardt)  — Continued 

r 
B 

1 

No. 

1 
g 

1  ;  1 

"i\ 

a 

2 

:  Labials  touch 
chin  shields. 

.  Scale  rows. 

Collection. 



70 

132 

58          1 

2          2 

8 

3.4,5 

4        17 

2  +  2 

E.  H.  Taylor. 

71 

128 

57          1 

2 ;      2 

8 

3.4,5  :        3         17 

1+2 

Do. 

72 

131 

46  '        1  i 

2;        2 

8 

3, 4, 5          4         17 

1+2  1 

Do. 

73 

139 

47;        l| 

2  ;        2 

8 

3,4,5!        3         17 

1+2 

Do. 

74 

139 

45  ;        1  I 

2  ■        2 

8 

3.4,5          3  1      17 

1+2 

Do. 

75 

129 

56;        ll 

2   ;          2 

8 

3, 4, 5  i        3         17 

1+2 

Do. 

i         76 

130 

(a)    :        1| 

2          2 

8 

3,4,5  I        3         17 

1+2  i 

Do. 

77 

147 

48  1        1 

2|        2 

8     3,4,5 

4       ,17 

2+2  ; 

Do. 

143 

146 

51  1        1| 

2;        2 

8  1  3, 4,  5 

4|      17 

2-^2  : 

Do. 

144 

146 

52          1 

2  1        2 

8     3,4,5  I        4  ;      17 

2  +  2 

Do. 

145 

143 

43           1 

2    :           2 

8 

3,4.5;        4|      17 

2+2 ; 

Do. 

147 

157 

39          1 

2 

2 

8 

3.4,5  1        4         17 

2+2 

Do. 

149 

151 

40          1 

2 

2 

8  j  3,4,5       5-5  1      17 

1    2+2  ^ 

Do. 

151 

145 

49  1        1 

2 

2 

8  1  3, 4, 5       4-5  1      17 

i    2+2  ; 

Do. 

153 

145 

i      51          1 

2  i        2 

8     3,4,5  i        4         17 

2  +  2  ; 

Do. 

155 

I     149 

52          1 

2          2 

8     3,4,5          4         17 

2+2 

Do. 

158 

i    154 

37           1 

2  !        2 

8     3.4,5'        4i      17 

!    2+2 

Do. 

159 

!     146 

1                ! 

1      49  !        1 

2\        2 

i 

[       8     3,4,5       4-5  ;      17 

jl  2+2 

Do. 
Do. 

810 

1    153 

47           1 

2:        2 

8     3,4,5  j    4-5  ;      17 

\    2  +  2 

Bureau  of  Science. 

809 

151 

j      44          1 

2!        2 

j        8  !  3,4,5  i        4  ;      17 

1    2+2 

Do. 

1483 

149 

1      43,        1 

2  1        2 

8     3,4,5          4  i      17 

2+2 

i 

Do. 

323 

143 

(a)    \        1 

2 ;      2 

8f4      H      4  1      17 
1            |l3.4,5    )          , 

1    2  +  2 

E.  H.  Taylor. 

824 

146 

59  i        1 

2|        2 

j        8     3,4,5          5        17 

1    2+2 

Do. 

325 

1     145 

1      53]        1 

2  1        2 

1        8     3,4,5          5  '      17 
a  Mutilated. 

!    2+2 

Po. 

either  side  of  this  are  broad  light  lines,  bordered  below  by  a 
row  of  minute  white  spots  edged  with  black ;  below  this  the  color 
is  darker  brown ;  on  either  side  of  the  ventrals  is  a  row  of  small 
whitish  dots  as  well  as  the  large  triangular  black  spots. 

Remarks, — The  species  is  not  rare  and  is  probably  found  in 
all  the  larger  islands  of  the  Philippines,  with  the  exception  of  the 
Palawan  group,  where  I  suspect  it  is  wanting.  On  Mount  Can- 
laon,  Occidental  Negros,  and  in  Bunawan,  Agusan,  Mindanao, 
it  appeared  to  be  very  common.  Specimens  are  known  from 
several  localities  in  Mindanao,  Negros,  and  Mindoro  and  from 
Luzon,  Masbate,  and  Lubang  Islands.  The  most  northern  record 
is  Ifugao,  Mountain  Province,  Luzon;  the  most  southern,  Zam- 
boanga.     The  species  is  confined  to  the  Philippines. 

On  Canlaon  Volcano  several  of  the  specimens  taken  contained 
remains  of  small  Pseudorhahdium  mcruiTnaras  or  Calamaria  ger- 
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vaisii  iridescens,  which  they  would  disgorge  when  captured. 
The  female  lays  five  or  six  eggs  which  are  about  2  centimeters 
long  when  newly  laid.  These  are  placed  usually  under  a  log. 
On  one  occasion  a  set  of  eggs  was  obtained  from  the  interior  of 
a  small  ant  hill  at  the  base  of  a  tree ;  when  opened  the  eggs  were 
found  to  contain  embryos  almost  completely  developed. 

The  snake  is  small  and  inconspicuous  and  in  consequence  is 
not  readily  recognized  as  distinct  by  the  Filipinos  who  class  it 
with  certain  other  snakes  to  which  is  applied  the  name  ahas  na 
tulog  (sleeping  snake)  ;  this  is  scarcely  appropriate,  as  the  snake 
is  very  active  and  quick  to  take  offense.  The  Manobos  of  Min- 
danao regard  it  as  the  young  of  the  black  and  yellow  cobra, 
Naja  saTnarensiSy  which  they  call  hagvxtson;  the  Ifugaos  of 
northern  Luzon  regard  it  as  a  deadly  snake,  and  manifest  great 
fear  of  it.  The  wound  made  by  the  bite  is  rather  painful  due  to 
the  enlarged  front  teeth.     Needless  to  say,  it  has  no  poison. 

The  species  can  be  readily  recognized  by  the  single  row  of 
subcaudals,  and  the  triangular  black  spots  on  the  belly. 

HOMALOPSIN^^ 

Nostrils  valvular,  on  upper  surface  of  snout;  dentition  well 
developed;  hypapophyses  developed  throughout  vertebral  col- 
umn ;  grooved  fangs  in  posterior  part  of  mouth.  Aquatic 
snakes,  giving  birth  to  their  young.  More  or  less  poisonous,  but 
not  dangerous. 

This  subfamily  is  confined  to  eastern  Asia,  Malaysia,  and  the 
Papua- Australian  region.  It  contains  about  ten  genera,  most 
of  which  contain  only  single  species.  Only  Hurria  and  Fordonia 
are  positively  known  to  occur  in  the  Philippines.  Gerardia  has 
been  frequently  included  in  Philippine  faunal  lists  on  the  author- 
ity of  Dumeril  and  Bibron,  who  report  Gerardia  prevostiana 
Eydoux  and  Gervais  from  Manila.  The  specimen  so  reported 
very  probably  originated  in  Ceylon,  or  on  the  Indian  coast. 

Key  to  the  Philippine  genera  of  the  Homalopsinse. 

a\  Nasals  in  contact;  scales  keeled Hurria  Daudin   (p.  110). 

a^.  Nasals  separated  by  an  internasal;  scales  smooth. 

Fordonia  Gray   (p.  115). 

Genus  HURRIA  Daudin 

Hydrus,  part.,   Schneider,   Syst.   Amph.    1    (1799)    233. 
Hurria  Daudin,  Bull.  Soc.  Philom.  Paris  3    (1803)    187;    Stejneger, 
Bull.  U.  S.  Nat.  Mus.  58    (1907)    304. 


HURRIA  111 

Hurria  Fischer,  Zoognosia  ed.  3,  1   (1813)  65. 

Hurrianus.  Rafinesque,  Anal.  Nat.   (1815)   77. 

Strephon  GoLDFUSZ,  Handb.  Zool.  2   (1820)   151. 

Cerberus  Cuvier,  Reg.  Anim.  2d  ed.  2  (1829)  81;  Gray,  Zool.  Misc. 
(1842)  64;  Cat.  Vip.  Snakes  (1849)  63;  DuM^iL  and  Bibron, 
Erp.  Gen.  7  (1854)  977;  GUNTHBR,  Rept.  Brit.  India  (1864)  278; 
BouLENGER,  Fauna  Brit.  India,  Rept.  (1890)  374;  Cat.  Snakes 
Brit.  Mus.  3  (1896)  15;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886) 
110;  Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)   431. 

^'Maxillary  teeth  12  to  17,  followed,  after  a  very  short  inter- 
space, by  two  slightly  enlarged,  grooved  teeth ;  anterior  mandib- 
ular teeth  longest.  Head  small,  not  very  distinct  from  neck; 
eye  small,  with  vertically  elliptic  pupil;  snout  covered  with 
shields;  parietal  shields  more  or  less  broken  up  into  scales; 
nasals  in  contact  behind  the  rostral,  semidivided,  the  cleft  ex- 
tending from  the  nostril  to  the  first  or  second  labial ;  two  inter- 
nasals  (rarely  united)  ;  loreal  present.  Body  cylindrical;  scales 
striated  and  keeled,  without  pits,  in  23  to  29  rows;  ventrals 
rounded.  Tail  moderate,  slightly  compiressed;  subcaudals  in 
two  rows."     (Boulenger.) 

Two  species  are  found  in  the  Philippines,  the  widely  distri- 
buted Hurria  rynchops  (Schneider)  and  the  rare  Hurria  mi- 
crolepis  (Boulenger)  ;  the  latter  appears  to  be  confined  to  the 
Philippines. 

Key  to  the  Philippine  species  of  Hurria  Daudin, 

a\  Four    lower    labials    touching    first    chin    shields;     scales     in     23    to 

27  rows;  strongly  keeled;  ventrals,  132  to  160. 

H.  rynchops  (Schneider)    (p.  111). 
a^  Three   lower    labials    touching   first   chin    shields;    scales    in    29    rows, 

feebly  keeled;  ventrals,  163  to  165..  H.  microlepls  (Boulenger)  (p.  114) 

These  snakes  are  more  aquatic  than  terrestrial  in  habits. 
They  are  somewhat  poisonous,  but  certainly  not  deadly  poi- 
sonous to  man. 

HURRIA  RYNCHOPS   (Schneider) 

Hydrus  rynchops  Schneider,  Hist.  Amph.  1    (1799)   246. 

Elaps  hoseformis  Schneider,  Hist.  Amph.  2    (1801)    301. 

Hydrus  cinereus  Shaw,  Gen.  Zool.  3    (1802)    567. 

Hurria  schneideriana  Daudin,  Nat.  Hist.  Rept.  5    (1803)    281. 

Hurria  hilineata  Daudin,  Nat.   Hist.   Rept.   5    (1803)    284. 

Coluber  cerebus  Daudin,  Nat.  Hist.  Rept.  7    (1803)    167. 

Homaiopsis   cerberus   Fitzinger,  Neue   Class.   Rept.    (1826)    55. 

Python  elapiformis   Merrem,   Tent.    Syst.   Amph.    (1820)    89. 

Python  rhynchops  MeRrem,  Tent.  Syst.  Amph.    (1820)   90. 

Cerberus  rhynchops   GUNTHER,   Rept.   Brit.   India    (1864)    279;    Proc. 

Zool.  Soc.  London  (1879)  78;  Boulenger,  Fauna  Brit.  India,  Rfept. 

(1890)    374;  Cat.  Snakes  Brit.  Mus.  3    (1896)    16;.  Boettger,  Ber. 

Senck.  Nat.  Ges.    (1886)    110. 
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Cerberus    cinereus    Cantor,    Proc.    Zool.    Soc.    London    (1839)     54; 

Gray,  Cat.  Vip.  Snakes   (1849)   64. 
Cerberus  acutus  Gray,  Cat.  Vip.  Snakes   (1849)   65. 
Cerberus  unicolor  Gray,  Cat.  Vip.  Snakes    (1849)    65. 
Cerberus  boseformis  Peters,  Mon.  Berl.  Ak.    (1861)    687. 
Homalopsis   boaeformis  Jan,  Elenco   Sist.   Ofid.    (1863)    77. 
Hurria  rynchops  Stejneger,  Bull.  U.  S.  Nat.  Mus.  58    (1907)    304. 
Hurria  rynchops   Griffin,   Philip.   Journ.    Sci.    §   A   4    (1909)    599; 

§  D  5   (1910)   213;  §  D  6   (1911)   263;  Taylor,  Philip.  Journ.  Sci. 

§  D  12    (1917)   364. 

Description  of  species. —  (From  No.  663,  E.  H.  Taylor  col- 
lection; collected  at  Hinigaran,  Occidental  Negros,  February 
19,  1914,  by  E.  H.  Taylor.)  (Adult  female.)  Rostral  pentago- 
nal, wider  than  high;  a  pair  of  large,  irregular  nasals  im- 
mediately behind  rostral  and  separating  it  from  internasals ; 
nostrils  half-moon-shaped  provided  with  valves,  situated  near 
back  part  of  nasal  scales,  with  a  small  suture  running  down  to 
edge  of  each  scale  and  partly  dividing  it;  2  small  triangular 
internasals,  somewhat  unequal,  followed  by  prefrontals,  latter 
twice  the  size  of  internasals;  frontal  broken  into  2  large  and 
several  small  scales ;  parietals  broken  into  numerous  small  scales ; 
preocular  elongate  and  fused  below  eye  with  second  postocular, 
separating  labials  from  eye;  loreal  lozenge-shaped,  touching  in- 
ternasal;  temporals  not  distinguishable  from  parietals  or  body 
scales;  11  supralabials,  vertically  elongate,  seventh,  eighth,  and 
sixth  largest  in  the  order  named,  first  very  much  elongate,  sep- 
arating second  labial  from  nasal;  on  the  right  side  first  labial 
is  broken  into  two  parts ;  above  last  3  labials  is  a  much  enlarged 
scale ;  mental  narrow,  triangular ;  12  lower  labials,  seventh,  sixth, 
and  fifth  largest  in  the  order  named ;  last  lower  labials  are  very 
small  and  scarcely  differentiated;  4  labials  touching  first  pair 
of  chin  shields;  second  pair  of  chin  shields  almost  entirely  be- 
tween first  pair  and  labials;  25  scale  rows,  all  strongly  keeled 
except  the  3  outer ;  ventrals,  156 ;  anal  divided ;  subcaudals,  66 
pairs;  head  slender,  with  neck  slightly  constricted;  body  short 
and  thick,  more  than  twice  as  wide  as  head  in  its  widest  part ; 
all  the  scales  show  very  fine  but  distinct  striations;  scales  on 
head  imbricate. 

Color  in  life. — Above  drab  to  ashy  gray,  with  about  fifty  nar- 
row, irregular,  broken  bars  across  body,  not  reaching  ventrals 
laterally;  an  indistinct  light  stripe  running  from  snout  across 
upper  labials,  following  the  three  outer  scale  rows,  and  not 
crossed  by  dark  bars ;  lower  and  upper  labials  with  dusky  spots ; 
dark  stripe  begins  behind  eye  and  continues  to  some  distance 
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on  neck;  a  narrow  three-armed  spot  on  occipital  region;  throat 
dirty  whitish ;  anterior  part  of  ventral  surface  mottled  with 
large,  irregular  mottlings,  which  grow  more  numerous  through 
middle  and  back  part  of  body ;  ventral  surface  of  caudal  region 
almost  black;  head  dark,  similar  to  body. 


Measurements  of  Hurria  rynchops   (Schneider), 


Total  length 
Snout  to  vent 
Tail 


670 
525 
145 


Variation. — Stejneger  gives  the  following  limits  of  variation 
in  scale  counts:  Scale  rows,  23  to  27;  ventrals,  132  to  160; 
subcaudals,  49  to  72.  In  thirty-three  specimens  I  examined  the 
ventrals  range  from  140  to  165,  the  average  being  157.  In  four 
specimens  there  are  more  than  160,  in  two,  less  than  150.  Sub- 
caudals range  from  51  to  68,  the  average  being  58.  Scale  rows 
around  body  vary  between  23  and  27;  only  one  specimen,  the 
largest  examined,  has  27  row's.  The  posterior  labial  in  all  the 
specimens  is  small  and  scarcely  distinguishable;  frequently  the 
anterior  upper  labials  are  broken  across  the  top,  while  the 
posterior  upper  labials  are  broken  across  the  bottom. 

The  specimens  vary  considerably  in  markings,  some  being  dull 
lead  color  with  dim  darker  marblings,  while  others  are  light 
brown  with  distinct  spots  or  bars.    The  markings  in  the  young 
are  distinct. 
Table  19. — Measurements  and  scale  counts  of  Hurria  rynchops  (Schneider.) 


No. 


502 
506 
507 
509 
&10 
512 
515 
518 
520 
521 
522 
523 
529 
530 


Locality. 

Collector. 

L.  E.  Griffin 

do 

Sex. 

Length. 

Tail. 

mm. 
135 
138 
145 
135 
157 
152 
158 
130 
165 
120 
130 
138 
120 
152 
170 

Ven- 
trals. 

Sub- 
cau- 
dals. 

Bantayan 

9 

? 
cf 
cf 

cT 

cf 
S 
9 

d 

9 

WITM.. 

855 
735 
730 
770 
785 
815 
782 
670 
750 
630 
790 
695 
715 
746 
%0 

156 
162 
160 
151 
160 
166 
159 
158 
165 
169 
159 
163 
164 
168 
160 

60 
60 
68 
54 
58 
58 
60 
59 
68 
59 
61 
60 
•  61 
61 
66 

do — 

do 

....dj 

-—do 

---do —  - 

do                              

do .... 

do 

do 

do 

..do - 

do 

....do 

do 

.do  -  -     

do 

....do 

do 

do 

do -.. 

do 

do 

do 

do 

do 

Manila 

M.  Ligaya 

161465- 


*  Mutilated. 
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Table  19. — Measurements  and  scale  counts  of  Hurria  rynchops 
(Schneider) — Continued. 


No. 

502 
506 
507 
509 
510 
512 
515 
518 
520 
521 
522 
523 
529 
530 

Scale 
rows. 

Labials. 

Upper. 

Lower. 

Touch 
first 
chin 

shields. 

Loreal  touches 
internasal. 

Collection. 

24 
23 
23 
25 
23 
23 
24 
23 
23 
24 
23 
23 
25 
23 
27 

11 
11 
10 
11 

10-11 
11 

11-10 

10-11 
9-11 
11 
11 
10 
11 
11 

13-12 

13 
14 
13 
14 
13 
13 
13 
11-12 
13 
13 

12 

13 

12 

14-14 

4-5 
b4-2 

Yes. 

do 

Bureau  of  Science.    . 
Do. 

do  

Do. 

--    do 

Do. 

do 

Do. 

do     

Do.. 

Barely 

Yes 

Do. 
Do. 

-      do 

Do. 

do 

♦  Do. 

Barely 

Do. 

Yes _-. 

On  one  side 

Yes 

Do. 
Do. 
Do. 

Barely 

Do. 

^  Injured. 

Remarks, — ^^This  widely  distributed  snake  is  found  from  India 
to  the  Pelew  Islands,  occurring  in  Ceylon,  Malay  Peninsula,  the 
East  Indies,  and  the  Moluccas.  In  the  Philippines  it  has  been 
reported  from  Luzon,  Mindanao,  Palawan,  Negros,  Bantayan, 
Cuyo,  and  Polillo. 

HURRIA    MICROLEPIS    (Boulenger) 
Plate  6,  figs.  1  to  3 

Cerberus  cinereus,  part.,  Gray,  Cat.  Vip.   Snakes    (1849)    64. 
Cerberus  microlepis  Boulenger,  Cat.  Snakes  Brit.  Mus.  3   (1896)   18, 
pi.  2,  fig.  2. 

Description  of  species, —  (From  Boulenger.)  "Closely  allied 
to  [Cerherusi  rhynchops,  but  only  three  (exceptionally  four) 
lower  labials  in  contact  with  the  anterior  chin-shields;  loreal 
not  touching  the  internasal ;  scales  much  smaller,  in  29  rows, 
rather  feebly  keeled;  and  ventrals  more  numerous,  163-165. 
Dark  olive  above,  with  darker  spots ;  a  dark  streak  on  each  side 
of  the  head,  passing  through  the  eye;  yellowish  beneath,  much 
spotted  or  marbled  with  blackish. 

''Total  length  660  millim. ;  tail  120.^' 

Remarks, — The  types  were  collected  by  H.  Cuming;  the  exact 
localities  are  no  longer  known.  Griffin  reports  a  specimen  of 
this  species  from  Camiguin,  Babuyan  Islands.     As  the  specimen 
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consists  of  only  a  head  I  am  uncertain  whether  the  identification 
is  correct.     Only  three  lower  labials  touch  the  first  chin  shields. 

Genus  FORDONIA  Gray 

Homalopsis,  part.,  Schlegel,  Phys.  Serp.  2   (1837)   3S2. 

Fordonia  Gray,  Zool.  Misc.   (1842)   67;  Cat.  Vip.  Snakes   (1849)   76; 

GUNTHER,  Rept.  Brit.  India   (1864)    277;   Boulenger,  Fauna  Brit. 

India,  Rept.    (1890)   378;  Cat.  Snakes  Brit.  Mus.  3    (1896)    21. 
Hemiodontus   Dumeril  and  Bibron,  Mem.  Ac.   Sci.   23    (1853)    494; 

Erp.  Gen.  7    (1854)    882.  • 

Hemiodontus,  part.,  Jan,  Arch.  Zool.  Anat.  Phys.  3   (1865)   263. 

Maxillary  teeth  small,  7  or  8,  followed  by  2  enlarged  grooved 
teeth.  Mandibular  teeth  subequal.  Head  depressed,  short, 
broad,  scarcely  distinct  from  neck ;  body  stout,  cylindrical ;  tail 
short.  Eye  v^y  small,  pupil  vertical;  upper  surface  of  head 
with  large  shields;  nostril  pointing  up  in  a  single  nasal;  an 
internasal  separating  nasals,  no  loreal;  5  upper  labials;  body 
cylindrical,  scales  smooth  without  apical  pits ;  ventrals  rounded ; 
tail  short;  subcaudals  all  or  part  in  2  rows. 

FORDONIA    LEUCOBALIA     (Schlegel) 

Homalopsis   leucobalia  ScHLEGEL,  Phys.   Serp.   2    (1837)    345,  pi.   13, 

figs.  8  and  9;  Schlegel  and  Muller,  Verh.  Nat.  Nederl.  Overz. 

Bezitt.,  Rept.    (1844)    61,  pi.   8;   Cantor,   Cat.  Mai.   Rept.    (1847) 

102,  pi.  40,  fig.  5  var. 
Fordonia  leucobalia  Gray,  Zool.  Misc.    (1842)    67;   Cat.  Vip.   Snakes 

(1849)    77;    Boulenger,    Fauna    Brit.    India,    Rept.    (1890)    378; 

ScLATER,  Journ.  As.  Soc.  Bengal  60   (1891)   245;  Boulenger,  Cat. 

Snakes  Brit.  Mus.  3    (1896)   21. 
Fordonia  unicolor  Gray,  Cat.  Vip.  Snakes  (1849)  77;  Gunther,  Rept. 

Brit.   India    (1864)    277;    Zool.   Rec.    (1865)    154;    Theobald,   Cat. 

Rept.  Brit.  India  (1876)  182;  Peters  and  Doria,  Ann.  Mus.  Genova 

13  (1878)  389;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1892)  26  (Philip- 
pines). 
Hemiodontus   leucobalia   Dumeril  and  Bibron,   Erp.   Gen.   7    (1854) 

884;  JAN,  Arch.  Zool.  Anat.  Phys.  3   (1865)   264;  Icon.  Gen.   (1868) 

28,  pi.  6,  fig.  1. 
Hemiodontus  chalybseus  Jan,  Elenco  Sist.  Ofid.   (1863)   79. 
Fordonia  bicolor  Theobald,  Journ.   Linn.   Soc.    10    (1868)    56;    Cat. 

Rept.  Brit.  India    (1876)    181. 
Fordonia  variabilis  Macleay,   Proc.   Linn.   Soc.   N.    S.   W.   2    (1878) 

219. 

Description  of  species. —  (From  Boulenger.)  "Rostral  nearly 
^s  deep  as  broad ;  frontal  a  little  longer  than  broad,  longer  than 
its  distance  from  the  end  of  the  snout,  a  little  shorter  than  the 
parietals ;  one  prae-  and  two  postoculars ;  temporals  1  +  3  or 
2  +  3 ;  five  upper  labials,  third  entering  the  eye ;  three  lower 
labials  in  contact  with  the  anterior  chin-shields,  which  are  small 
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and  a  little  larger  than  the  posterior.  Scales  in  25  to  29  rows. 
Ventrals  130-156,  last  frequently  divided;  anal  divided;  sub- 
caudals  26-43.  Coloration  of  upper  parts  very  variable;  lower 
parts  uniform  yellowish  white." 

Measurements  of  Fordonia  leucobalia  (Schlegel) , 

mm. 

Total  len^h  930 

Snout  to  vent  820 

Tail  '  110 

Remarks.-^This  species  is  included  on  the  strength  of  Boett- 
ger's  record  of  a  specimen  from  Manila,  collected  by  Moellendorff . 

LANGAHIN^^ 

Hypapophyses  developed  throughout  the  vertebral  column; 
nostrils  not  valvular,  lateral;  terrestrial  snakes.   ^Not  poisonous. 

The  bulk  of  this  subfamily  appears  to  be  confined  to  Madagas- 
car. It  is  surprising  to  find  this  single  isolated  genus  Hologer- 
rhum  in  the  Philippines.  This  has  been  placed  in  the  Langahinse 
on  the  basis  of  the  diagnostic  characters  given  by  Boulenger. 
Save  for  this  fact  it  might  easily  be  regarded  as  a  species  of 
Cyclocorits,  which  it  resembles  in  a  superficial  manner. 
Genus  HOLOGERRHTJM  Giinther 

Hologerrhum  GuNTHEai,  Cat.  Col.  Snakes  (1858)  186;  Boettger,  Ber. 
Senck.  Nat.  Ges.  (1886)  115;  Boulenger,  Cat.  Snakes  Brit.  Mus. 
3   (1896)  33;  Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)  438. 

''Maxillary  teeth  20,  equal,  followed,  after  a  short  interspace, 
by  a  pair  of  enlarged,  grooved  fangs ;  anterior  mandibular  teeth 
strongly  enlarged.  Head  slightly  distinct  from  neck;  eye  mod- 
erate, with  round  pupil.  Body  cylindrical ;  scales  smooth,  with- 
out pits,  in  17  rows ;  ventrals  rounded.  Tail  moderate ;  subcau- 
dals  single.  Hypapophyses  developed  throughout  the  vertebral 
column     *     *^   *.''     {Boulenger.) 

This  genus,  comprising  a  single  species,  is  confined  to  the 
Philippine  Islands. 

HOLOGERRHUM  PHILIPPINUM  Gunther 
Plate  7,  fig.  1 
Hologerrhum  philippinum  Gunthejr,  Cat.  Col.  Snakes  (1858)  186 
Proc.  Zool.  Soc.  London  (1873)  171,  pi.  18,  fig.  B;  Boettger,  Ber, 
Senck.  Nat.  Ges.  (1886)  115;  Boulenger,  Cat.  Snakes  Brit.  Mus 
3  (1896)  33;  Casto  de  Elera,  Cat.  Fauna  Filipinas  1  (1895)  438 
Griffin,  Philip.  Journ.  Sci.  §  D  6    (1911)    263    (Hologerrum  err. 

typ.). 
Cyclochorus  maculatiis  Jan,  Icon.  Gen.   (1870)   36,  pi.  6,  fig.  3. 
Cyclochorus  lineatus  maculata  Fischer,  Jahrb.  wiss.  Anst.  Hamburg 

2   (1885)  81. 
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Description  of  species. —  (From  Boulenger.)  **Rostral  broader 
than  deep,  scarcely  visible  from  above;  internasals  as  long  as 
broad,  a  little  shorter  than  the  prsef rontals ;  frontal  twice  as  long 
as  broad,  longer  than  its  distance  from  the  end  of  the  snout,  a 
little  shorter  than  the  parietals;  loreal  as  long  as  deep;  two 
prae-  and  two  postoculars ;  temporals,  1  +  1 J  eight  upper  labials, 
third,  fourth,  and  fifth  entering  the  eye;  four  lower  labials  in 
contact  with  the  anterior  chin-shields,  which  are  shorter  than 
the  posterior.  Scales  in  17  rows.  Ventrals  144;  anal  entire; 
subcaudals  40.  Brown  above,  with  a  few  alternating  black  spots 
on  the  anterior  part  of  the  back,  and  one  or  two  black  cross-bars 
behind  the  head ;  a  black  streak  on  each  side  of  the  head ;  passing 
through  the  eye ;  upper  lip  yellowish ;  a  black  line  on  each  side  of 
the  posterior  part  of  the  body  and  of  the  tail;  lower  parts 
yellowish,  with  a  black  dot  at  the  outer  end  of  each  ventral 
shield ;  on  the  tail  these  dots  are  confluent  into  a  line." 

Measurements  of  Hologerrhum  philippinum  Gilnther, 

mm. 

Total  length  280 

Snout  to  vent  228 

Tail  52 

Remarks, — The  exact  type  locality  of  this  species  is  no  longer 
known,  and  only  a  few  specimens  have  been  collected.  Fischer 
reports  it  from  southern  Mindanao,  and  a  specimen  was  recently 
taken  in  northern  Kalinga,  Luzon.f 

CORONELLIN^^ 

Hypapophyses  absent  on  the  posterior  dorsal  vertebrae,  the 
lower  surfaces  of  which  are  smooth.  All  maxillary  teeth  solid, 
none  grooved.  Scales  imbricating,  ventrals  enlarged  trans- 
versely.    Nonpoisonous. 

A  large  number  of  genera  belong  to  this  family.  They  occur 
in  all  temperate  and  tropical  parts  of  the  world.  Fifteen  genera 
are  recognized  in  the  Philippines. 

Key  to  the  Philippine  genera  of  the  Coronellinse. 

a\  Anterior  temporals  present;  parietals  separated  from  labials. 
6\  Pupil  vertically  elliptical. 
c\  Scales  without  apical  pits,  smooth. 

ci\  Posterior  maxillary  teeth  increasing  in  size;  anterior  maxillary 
and  mandibular  teeth  strongly  enlarged;  anterior  maxillary 
teeth  separated  from  the  rest  by  an  interspace;  scales  in  17 
to  19  rows ^ Ophites  Wagler  (p.  118). 

t  Boulenger,  Cat.  Snakes  Brit.  Mus.  3  (1896)  33,  in  a  footnote  states: 
''The  specimen  from  Placer,  Mindanao,  referred  to  this  species  by  Giinther 
(Proc.  Zool.  Soc.  1879,  p.  78),  belongs  to  Cyclocorus  lineatus." 
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d'.  Anterior  maxillary  teeth,  increasing  in  size  to  eighth  which  is 
much  enlarged,  followed  by  an  interspace,  followed  by  3 
small  and  3  large  teeth;  scales  in  17  rows. 

Haplonodon  Griffin  (p.  126), 

d*.  Anterior  maxillary  teeth,  15  to  20,  increasing  in  size  toward  the 

middle  of  the  series,  then  decreasing  to  the  last  2  or  3  which 

are  large;  anterior  mandibular  teeth  large;  scales  in  17  rows. 

Stegonotus  Dumeril  and  Bibron    (p.  129). 

c^  Scales  with  or  without  apical  pits   (absent  in  Philippine  species) ; 

scales  smooth;  maxillary  teeth,  8  to  10,  rather  short  but  stout, 

increasing  in  size  posteriorly;  anterior  mandibular  teeth  slightly 

larger  than  posterior;  scales  in  13  or  15  rows. 

Dryocalamus  Gunther    (p.  131). 
6^  Pupil  round. 
c\  Longitudinal  scale  rows  in  even  numbers;  maxillary  teeth,  20  to  23, 
increasing  in  size  posteriorly;  scales  in  14  to  18  rows,  with  apical 

pits.     Large  snakes Zaocys  Cope   (p.  134). 

c^.  Longitudinal  scale  rows  in  odd  numbers. 

d  \  Ventrals  and  subcaudals  not  or  but  feebly  keeled. 

e\  Maxillary  teeth,  8  to  12,  posteriorly  compressed;  scales  in  13 
to  21  rows,  smooth  or  feebly  keeled,  with  or  without  apical 

pits Holarchus  Cope   (p.  138). 

e\  Similar  to  Holarchus;  maxillary  teeth,  6  to  8,  posteriorly  com- 
pressed; pterygoid  teeth  absent,  palate  without  teeth,  or  with 
2  or  3  on  each  palatine;  scales  in  15  to  17  rows. 

Oligodon  Boie    (p.  146). 
e^  Maxillary  teeth  equal  or  nearly  so,  or  posterior  ones  slightly 
decreasing  in  size. 
/  \  Scales  with  apical  pits.     Large  snakes. 

g^.  Scales  in  23  to  27  rows Gonyosoma  Wagler  (p.  152). 

g^.  Scales  in  21  rows Elaphe  Fitzinger  (p.  155). 

f.  Scales  without  apical  pits Liopeltis   P'itzinger    (p.  161). 

d^.  Ventral  and  subcaudal  scales  strongly  keeled  and  notched. 

e\  Maxillary  teeth,  20  to  33,  slightly  enlarged  posteriorly;  median 
scale  row  distinctly  enlarged;  scales  in  13  to  15  rows,  with 

apical  pits Dendrophis  Boie   (p.  165). 

e^.  Maxillary  teeth,  18  to  23,  anterior  longest;  median  scale  row 
not  or  but  slightly  enlarged;  scales  in  13  to  15  rows,  with 

apical  pits Dendrelaphis  Boulenger  (p.  169). 

a\  No  anterior  temporals;  parietals  in  contact  with  labials. 
6\  Internasals  present. 

c\  Eye  distinct Pseudorhabdium  Boulenger   (p.  177). 

c^  Eye  hidden Typhlogeophis  Giinther   (p.  182). 

b^.  Internasals.  absent.;  eye  distinct..... Calamaria  Boie  (p.  183). 

Genus  OPHITES  Wagler 

Lycodon,  part.,  Boie,  Isis  (1827)  521;  Wagler,  Syst.  Amph.  (1830 j 
186;  ScHLEGEL,  Phys.  Serp.  2  (1837)  104;  Dumeril  and  Bibron, 
Erp.  Gen.  7  (1854)  367;  Gunther,  Cat.  Col.  Snakes  (1858)  201; 
Kept.  Brit.  India    (1864)    315;  Jan,  Elenco  Sist.  Ofid.    (1863)    95. 
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Ophites  Wagler,  Syst.  Amph.  (1830)  186;  Dumeril  and  BiBRON,  Erp. 

Geii.  7  (1854)  397;  Gunther,  Cat.  Col.  Snakes  (1858)  206;  Kept.  Brit. 

India   (1864)    322;  Jan,  Elenco  Sist.  Ofid.    (1863)    95;  Stejneger, 

Bull.  U.  S.  Nat.  Mus.  58   (1907)  356;  Griffin,  Philip.  Journ.  Sci. 

§  D  6  (1911)  258.* 
Cercaspis  Wagler,  Syst.  Amph.   (1830)    191;  Dumeril  and  Bibron, 

Erp.  Gen.  7   (1854)   389;  Gunther,  Cat.  Col.  Snakes   (1858)   207; 

Kept.  Brit.  India  (1864)  323;  Jan,  Elenco  Sist.  Ofid.  (1863)  94. 
Leptorhytaon   Gunther,  Cat.   Col.   Snakes    (1858)    205;    Rept.   Brit. 

•India    (1864)    323. 
Tetragonosoma  Gunther,  Cat.  Col.   Snakes    (1858)    253;   Rept.  Brit. 

India    (1864)    320. 
Tytleria  Theobald,  Cat.  Rept.  As.  Soc.  Mus.   (1868)   66. 
Lycodon    Boulbnger,    Fauna    Brit.    India,    Rept.    (1890)    291;    Cat. 

Snakes  Brit.  Mus.  1    (1893)   348;  Boettger,  Ber.  Senck.  Nat.  Ges. 

(1886)   114;  Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)   437. 

*' Maxillary  bent  inwards  anteriorly  in  the  adult,  the  three  to 
six  anterior  teeth  increasing  in  size,  fang-like,  and  separated  by 
a  toothless  interspace  from  the  rest,  seven  to  fifteen  in  number, 
which  increase  in  size  posteriorly;  anterior  mandibular  teeth 
longest,  fang-like.  Head  not  or  but  slightly  distinct  from  neck, 
more  or  less  depressed;  eye  small  or  moderate,  with  vertically 
elliptic  pupil;  nostril  large  or  rather  large.  Body  more  or  less 
elongate,  cylindrical  or  slightly  compressed;  scales  smooth  or 
keeled,  in  17  or  19  rows,  with  apical  pits;  ventrals  with  or 
without  a  lateral  keel.  Tail  moderate;  subcaudals  single  or 
double.''     (Boulenger.) 

The  genus  is  a  comparatively  large  one  with  about  eighteen 
known  species.  It  is  distributed  over  southern  Asia,  and  the 
Malay  Peninsula  and  ^rchipelago.  Three  species  enter  the 
Philippines,  but  only  the  rare  Ophites  tessellatus  (Jan)  appears 
to  be  confined  to  the  Islands.  The  species  best  known  in  the 
Philippines  is  Ophites  aulicns  (Linnseus),  which  is  commonly 
found  about  houses,  and  stone  walls.  This  species  is  known  as 
culebra  casera  and  ahas-ud-tulog  (sleeping  snake) .  The  latter 
name  is  indeed  a  good  one,  as  it  describes  its  characteristic  habit 
of  remaining  motionless  when  first  disturbed.  The  species  of  this 
genus  appear  to  feed  almost  wholly  on  small  lizards  of  the  Gecko- 
nidse  and  Scincidse.  They  are  absolutely  harmless  and  rarely 
attempt  to  bite.  They  thrive  well  in  captivity  and  readily  take 
food. 

*  Stejneger,  Bull.  U.  S.  Nat.  Mus.  58  (1907)  356  6,  has  shown  that  the 
long-accepted  name  Lycodon  is  fixed  for  a  South  American  genus  of 
snakes,  usually  known  as  Lycognathus.  The  next  name  chronologically  is 
Ophites  Wagler. 
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Key  to  the  Philippine  species  of  Ophites  Wagler* 

a\  A  preocular,  separating  eye  from  prefrontal. 

6\  Nasal  single;  ventrals  not  angulate 0.  tessellatus  (Jan)   (p.  124). 

b\  Two  nasals;  ventrals  laterally  angulate..  0.  aulicus  (Linnaeus)  (p.  120). 
a*.  No  preocular;  prefrontal  entering  eye 0.  subcinctus  (Boie)   (p.  124). 

OPHITES  AULICUS    (Linndeus) 

Coluber  aulicus  Linn^us,  Mus.  Ad.  Frid.  1  (1754)  29,  pi.  12,  fig. 
2;  Syst.  Nat.  ed.  10  1    (1758)  220. 

Lycodon  aulicus  BaiE,  Isis  (1827)  551;  Cope,  Proc.  Acad.  Sci.  Phila- 
delphia (1860)  262  (var.);  Peters,  Mon.  Berl.  Ak.  (1861)  688; 
GUNTHER,  Rept.  Brit.  India  (1864)  316;  Proc.  Zool.  Soc.  London 
(1879)  18;  Zool.  Rec.  (1870)  75;  Jan,  Icon.  Gen.  (1870)  36,  pi. 
4,  fig.  1;  Theobald,  Cat.  Rept.  Brit.  India  (1876)  199;  Murray, 
Zool.  Sind.  (1884)  383;  Fischer,  Jahrb.  wiss.  Anst.  Hamburg 
(1885)  81;  Boulenger,  Fauna  Brit.  India,  Rept.  (1890)  294;  Cat. 
Snakes  Brit.  Mus.  1  (1893)  352  (and  varieties) ;  Barbour,  Mem. 
Mus.  Comp.  Zool.  Harvard  Coll.  44   (1912)   114. 

Lycodon  capucinus  Boie,  Isis   (1827)   551. 

Lycodon  unicolor  Boie,  Isis   (1827)    551. 

Lycodon  hebe  Schlegel,  Phys.  Serp.  2    (1837)    106,  pi.  4,  figs.  1-6. 

Lycodon  aulicus,  part.,  Cantor,  Cat.  Mai.  Rept.  (1847)  68;  Dumeril 
and  BiBRON,  Erp.  Gen.  7  (1854)  369;  Gunther,  Cat.  Col.  Snakes 
(1858)   201. 

Tytleria  hypsirhinoides  Theobald,  Cat.  Rept.  As.  Soc.  Mus.    (1868) 

Ophites  aulicus  Griffin,  Philip.  Journ.  Sci.  §  A  4  (1909)  596;  § 
D  6  (1911)  258;  Taylor,  Philip.  Journ.  Sci.  §  D  12  (1917)  359. 

Description  of  species. —  (From  No.  161,  E.  H.  Taylor  col- 
lection; collected  in  Manila,  June  1,  1915,  by  E.  H.  Taylor.) 
Snout  and  head  rather  flattened,  lips  extended;  rostral  much 
broader  than  deep,  scarcely  visible  fronf  above,  bent  at  a  strong 
angle;  internasals  moderate,  not  quite  as  long  as  prefrontals; 
latter  form  their  longest  suture  with  each  other,  their  sutures 
with  other  scales  being  subequal  in  length;  frontal  not  twice 
as  long  as  wide,  forming  its  longest  suture  with  supraocular, 
the  suture  with  preocular  being  very  small;  length  of  frontal 
nearly  equal  to  its  distance  from  end  of  snout ;  parietals  longer 
than  but  not  as  wide  as  frontal,  bounded  behind  by  3  enlarged 
scales,  1  medially  and  2  laterally;  nostril  pierced  between  2 

*  Casto  de  Elera  lists  Lycodon  modestum  Schlegel  ( =  Stegonotus  mo- 
destum) ;  Lycodon  bairdi  Steindachner  (=  Psammodynastes  piilverulentus) ; 
Lycodon  culcullatum  {=  Stegonotus  culcullatus),  which  probably  does  not 
occur  in  the  Philippines;  and  Lycodon  capucinus,  which  is  a  variety  of 
Ophites  aulicus. 
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Fig.  11  Ophites  aulicua  (Lin- 
naeus) ;  after  Boulenger ;  a, 
head,  dorsal  view ;  b,  head, 
lateral  view. 


small  nasals,  the  anterior  somewhat  the  larger ;  loreal  large,  sub- 
rectangular,  forming  its  longest  suture  with  prefrontal,  not 
twice  as  long  as  wide ;  a  large  preocular 
extending  from  frontal  to  third  labial; 
supraocular  smaller  than  preocular  but 
a  little  longer ;  2  small  postoculars  sub- 
equal    in    size.     Temporals    jVo  +  ^i  9 

upper  labials,  fifth,  sixth,  seventh,  and 
eighth  largest;  third,  fourth,  and  fifth 
labials  entering  eye;  10  lower  labials, 
sixth  and  fifth  largest;  mental  small;  5 
labials  touch  first  chin  shields  (4  on 
right  side)  ;  mental  small,  triangular;  2 
pairs  of  chin  shields,  first  pair  longest, 
nearly  equal  in  length  to  first  labials ; 
scales  in  17  rows,  smooth,  outer  row 
somewhat  enlarged;  eye  small,  pupil 
vertical ;  head  distinct  from  body,  very 
much  flattened,  with  lips  and  temporal 
regions  swollen ;  ventrals,  197 ;  anal  dou- 
ble; subcaudals,  74,  double;  tail  slender,  terminating  in  a  long, 
sharp  point. 

Color  in  life, — Grayish  slate  to  purplish  brown  above  with  an 
irregular  network  formed  by  darker  scales  bordered  with  white; 
on  neck  a  dim  lighter  band  forming  a  broad  collar;  fore  part 
of  head  darker  slate;  lips  and  neck  whitish,  each  scale  with  a 
darker  area;  lower  surfaces  immaculate  cream  white. 

Variation. — But  little  variation  occurs  in  this  species  among 
specimens  found  in  the  various  Philippine  islands.  The  follow- 
ing differences,  however,  are  in  evidence.  Specimens  from  the 
Visayan  islands  of  Masbate,  Bantayan,  and  Negros  have  the  tem- 
porals 1  +  2  for  the  most  part  instead  of  2  +  3,  which  is  the 
usual  formula  elsewhere.  It  will  be  noted  from  the  table  that 
there  is  a  tendency  to  a  reduction  in  the  number  of  labials 
touching  the  anterior  chin  shields  in  Luzon  specimens.  The 
range  of  ventrals  is  194  to  210 ;  of  subcaudals,  62  to  78.  These 
counts  are  well  within  the  limits  set  by  Boulenger.* 

One  specimen  in  the  collection  from  Almoi*a,  India,  differs 
considerably.  The  head  is  rather  narrow  and  pointed;  the  pre- 
oculars  are  not  in  contact  with  the  frontal,  which  is  true  of 
Philippine  specimens ;  the  frontal  is  proportionally  shorter,  and 


♦  Loc.  cit 
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the  subcaudal  count  is  89,  much  higher  than  the  range  limit 
noted  by  Boulenger.*  The  whitish  network  on  the  body  forms 
rather  definite  white  bars  on  the  anterior  part  of  the  body. 

Remarks. — Boulenger  *  has  referred  all  his  Philippine  spec- 
imens under  his  'Variety  D"  (Lycodon  aulicus  capucinus  Boie). 

In  the  more  than  thirty  Philippine  specimens  examined,  I  find 
no  variations  which  warrant  subspecific  treatment,  i  find  that 
variations  in  markings  are  due  chiefly  to  age;  variations  in 
scalation  for  the  most  part  do  not  appear  constant.  This  species 
is  known  to  occur  in  most  of  the  larger  Philippine  islands,  with 
the  possible  exception  of  Palawan,  and  in  some  of  the  smaller 
ones.  Griffin  states  that  a  specimen  was  taken  in  Palawan 
by  C.  M.  Weber  and  that  this  is  in  the  Bureau  of  Science  col- 
lection. The  only  one  of  this  species  collected  by  Weber  in  the 
collection  is  from  Cuyo,  and  I  believe  this  is  the  specimen  re- 
ferred to  by  Griffin.     Certainly  if  it  is  found  in  Palawan  it  is 

Table  20. — Measurements  and  scale  counts  of  Ophites  aulicus   {Linnsau^). 


No. 


165  I 

166  I 

167  ' 
168 
170 
171 
174 
286 
287 
663 
837 
6B4 

1484 
84 

641 
1825 
1329 
1520 
\b2A 
1529 
1552 

161 
R1314 


Locality. 


Occidental  Negros ._ 
do 


Collector. 


H.  McNamara ■     9 


..do ' 

-do E.  H.  Taylor , 

.do H.  McNamat-a ! 

^do \ do ' 

do I do 

do ! do ! 

Masbate '  V.  Lednicky ' 

do -.; do -.! 

Bantayan  I  L.  E.  Griffin | 

do do 

Cuyo I  C.M.Weber '    d" 

Mindoro 1  Marine  Biological  Expedition icf 

Manila I  L.  E.  Griffin I    cf 

do I  W.  Schultze j    9 

do '  L.E.  Griffin |     9 


^  !  ^^ 


!  mm.  \  mm, 

I  578  !  74 
I  485  I  86 
I  460  i 
I  325  I 
!  470  '• 


310 
480 
360 


-do  . 
.do  . 
-do. 
.do. 
.do. 
-do. 


.....do I  9 

S.  F.  Light j  cf 

do I  cf 

do . I  d 

L.  E.  Griffin.... |  d" 

E.  H.Taylor..- 9 


Almora,  India ' ;    c^ 


500 

360 

510 

540  I    93 

525  i  110 

580  I     96 

780     103 


199  I ''37 


200     65 

189     70 

199  1  63 

202  '"'  67 

200  j  66 
198     66 


»  Mutilated. 


Catalogue,  loc.  cit. 
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Table  20. — Measurements  and  scale  counts  of  Ophites  aulicus 
(Limiseu^)  — ^Continued. 


1 

Labials. 

OB 

] 

1 

U 

?             1 

n 

09 

2 

1 

No. 

1 
u 

P. 

"z  r 

1     : 

Ck)llection. 

s 

W^     i 

H^-S 

O 

CO 

^   J 



1 
1           165 

9 

10 

3,4.5 

5 

1 

17 

2+3 

E.  H.  Taylor. 

1            166 

9 

10 

3,4,5 

5 

2 

,-    f      142+81 
1^   I           2+3/ 

Do. 

167 

9 

10 

3,4,5 

5 

2 

17 

[     > 
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168 

9 

10 

3,4,5 

5 

2    1 

17 

1+243    ; 
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170 

9 

10 

3,4,5 

5 

2 

17 

1  +  2  +  3 
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171 

9 

10 

3,4,5 

5 

2 

17 

1+2+3  ' 

Do. 

174 

9 

10 

3,4,5 

5 

2 

17 

{  ri 

Do. 

286 

9 

10 

3,4,5 

6 

2 

17 

1  li^^^ 
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287 

9 

10 

3,4,5 

5 

2 

17 

1+2+3 
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663 

9 

10 

3,4,5 

4-3 

!          2 

17 

1+2  +  3 

Bureau  of  Science. 

837 

9 

10 

3,4,5 

5 

!          2 

17 

1-^2+3 

Do. 

654 

9 

10 

3, 4, 5 

5 

2 

17 

2  +  3. 
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1484 

9 
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3,4,5 

5-4 

2 

17 

2+3 
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84 

9 

10 
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5 

2 

17 
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641 

9 

10-9 

3,4,5 

4-5 

2 

17 

2+3 

Do. 

1325 

'■           9 

10 
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1          4 

2 

17 

2  +  3 
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1329 

1           9 

10 

3,4,5 

1        4-5 

2 

17 

2  +  3 
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1520 

9 

10 

3,4,5 

5 

2 

17 

I            2  +  31 
I           2+4/ 
f            2+31 
1            2+4J 
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4-5 

!          2 

j 

17 

1         Do. 
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1 

9 

10 
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4-5 
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17 

2+3 
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1552 

9 

1      10 

1 

3,4,5 

4-5 

1          ^ 

17 

2+3 
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161 

i            9 

10 

3,4,5 

j        5-4 

2 

17 

{  ri-2+^ 

E.  H.  Taylor. 

1 

R1314 

i           ^ 

i      10 

i 

3,4,5 

5 

2 

17 

2+4 

j  Bureau  of  Science. 

rare,   since  several   other   collections  made   there   contain   no 
specimen  of  this  common  snake. 

In  Manila  it  is  especially  common  in  houses,  where  it  feeds 
on  the  small  geckos,  Peropus  mutilatus,  Cosymbotm  platyurus, 
and  Hemidactylus  fremtiis.  One  gentleman  assured  me  that 
he  had  killed  fourteen  in  his  house  during  a  single  rainy  season. 
It  is  absolutely  harmless,  usually  very  gentle,  and  may  be  handled 

with  impunity. 

Known  from  Luzon,  Mindanao,  Mindoro,  Panay,  Negros,  Ban- 
tayan,  Masbate.  It  is  uncommon  in  eastern  Mindanao,  as  not  a 
specimen  was  found  in  my  two  years'  collecting  there.  Fischer  * 
reports  Lycodon  aulicus  var.  from  southern  Mindanao. 


*  Loc.  cit. 
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OPHITES  TESSELLATUS   (Jan) 

Lycodon   tessellatus  Jan,   Elenco   Sist.   Ofid.    (1863)    96;    Icon.    Gen. 

(1870)    36,  pi.  4,  fig.  2;   MuLLER,  III.  Nacht.   Cat.  Herp.    Samml. 

Basel  Mus.    (1883)    17;    Bobttger,  Ber.   Senck.   Nat.   Ges.    (1886) 

114;  BOULENGER,  Cat.  Snakes  Brit.  Mus.  1    (1893)   351;  Casto  de 

Elera,  Cat.  Fauna  Filipinas  1   (1895)  437. 
Ophites    tesselatus    GRIFFIN,    Philip.   Journ.    Sci.   §   D    6    (1911)    258 

(typ.  err.) 

Description  of  species. — "Snout  moderately  depressed;  eye 
rather  small.  Rostral  broader  than  deep,  just  visible  from  above ; 
internasals  much  shorter  than  the  prsef rontals ;  frontal  nearly 
as  long  as  its  distance  from  the  end  of  the  snout,  slightly  shorter 
than  the  parietals ;  loreal  elongate,  not  entering  the  eye,  forming 
a  suture  with  the  internasal;  one  prse-  and  two  postoculars; 
temporals  small,  scale-like,  2  +  3 ;  nine  upper  labials,  third, 
fourth,  and  fifth  entering  the  eye ;  four  lower  labials  in  contact 
with  the  anterior  chin-shields,  which  are  longer  than  the  poste- 
rior. Scales  smooth,  in  17  rows.  Anal  divided.  Subcaudals 
in  two  rows.  Above  with  three  series  of  alternating  black 
spots;  ventrals  arid  subcaudals  brown,  edged  with  whitish." 
(Boulenger,) 

Remarks, — The  type  locality  is  ''Manila  auf  Luzon."  This 
is  the  only  exact  locality  known.  Miiller's  specimen  is  labeled 
*Thilippinen."     Evidently  this  species  is  very  rare. 

OPHITES  SUBCINCTUS    (Boie) 
Plate  8 

Lycodon  subcinctus   BoiE,   Isis    (1827)    551;    Schlegel,    Phys.    Serp. 

2    (1837)    117,  pi.   4,   figs.   14,    15;    Boulenger,   Proc.   Zool.    Soc. 

London    (1890)    34. 
Lycodon  platurinus  Cantor,  Cat.  Mai.  Rept.   (1847)    69. 
Ophites  suhcineius   Dumeril  and  Bibron,  Erp.   Gen.   7    (1854)    398; 

GiJNTHER,  Cat.  Col.  Snakes   (1858)    206;  Rept.  Brit.  India    (1864) 

322';   Jan,   Icon.   Gen.    (1870)    36,  pi.   5,   fig.   4;    Blanford,   Proc. 

Zool.  Soc.  London  (1881)  222,  pi.  21,  fig.  2;  Griffin,  Philip.  Journ. 

Sci.  §  A  4   (1909)  596;  §  D  6   (1911)   258. 
Elapoides  annulatus  Sauvage,  Bull.  Soc.  Philom.  VII  8  (1884)   144. 

Description  of  species. —  (From  No.  659,  Bureau  of  Science 
collection;  collected  at  Iwahig,  Palawan,  August  26,  1908, 
by  C.  M.  Weber.)  (Adult  male.)  Head  and  snout  much  de- 
pressed, almost  spatulate:  rostral  scarcely  visible  above,  much 
broader  than  high,  the  sutures  with  internasals  and  nasals  sub- 
equal  ;  internasals  small,  about  one-third  the  size  of  prefrontals, 
narrowed  medially,  about  as  wide  as  long;  prefrontals  large, 
about  as  wide  as  long,  longest  on  sides,  forming  mutual  suture, 
entering  eye;  frontal  longer  than  wide,  longer  than  and  more 
than  twice  as  wide  as  supraoculars,  much  shorter  than  its  dis- 
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tance  from  end  of  snout,  and  much  shorter  than  parietals ;  latter 
moderate,  about  one  and  a  half  times  as  long  as  broad,  bordered 
by  3  temporals  and  a  postocular;  nasal  apparently  entire,  nar- 
rowed in  the  middle,  the  posterior  portion  higher  and  rather 
pointed  behind;  no  preocular;  loreal  elongate,  twice  as  long  as 
high,  widely  separated  from  internasal,  entering  eye,  in  contact 
with  2  labials  below ;  supraocular  about  twice  as  long  as  wide ;  2 


Fig.  32.     Ophites  subcinctus   (Boie)  ;  drawing  of  a  Palawan  specimen;  a,  head,  dorsal  view; 
b,  head,  lateral  view ;  X  2. 

small  postoculars ;  temporals  2  +  2  +  2  on  left  side,  and  1  +  2 

+  2  on  right,  third  upper  largest;  8  upper  labials,  third,  fourth, 

and  fifth  entering  eye,  seventh  largest;  mental  very  small,  wider 

than  deep ;  9  lower  labials,  4  touching  anterior  chin  shields,  which 

are  wider  and  somewhat  enlarged;  scales  in  17  rows,  the  11 

median  rows  slightly  but  distinctly  keeled ;  ventrals,  208,  angulate 

laterally ;  anal  divided ;  subcaudals,  64  pairs ;  eye  small,  less  than 

its  distance  from  nostril. 

Color  in  alcohol — Above  dull  purplish,  banded  with  10  light 

lavender  bands,  each  about  6  scales  wide,  darker  medially;  the 

first  band  crosses  occipital  region;  labials  light  colored;  throat 

and  belly  yellowish  without  markings ;  tail  dimly  banded  with  6 

bands  almost  same  shade  as  ground  color ;  below  yellowish  white. 

Measurements  of  Ophites  subcinctus    (Boie), 

mm. 

Total  length  505 

Snout  to  vent  416 

Tail  89 

Width  of  head  H 

Variation. — A  second  specimen  in  the  collection  agrees  with 
the  described  specimen,  save  that  the  head  is  less  flattened,  due 
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probably  to  the  fact  that  it  is  younger.  The  rostral  is  a  little 
more  exposed  above,  and  the  postoculars  are  fused  into  one 
scale.  The  temporal  formula  is  1  +  2  +  2.  The  color  above  is 
a  dark  brown  v^ith  16  white  bands  from  head  to  tail;  a  brown 
streak,  partially  following  the  parietal  suture,  divides  the  occip- 
ital band. 

Table  21. — Measurements  and' scale  counts  of  Ophites  subcinctus    (Bote), 


No. 


659 
751 


Locality. 


Iwahig-,  Palawan  . 
do 


Collector. 


C.  M.  Weber. 
do 


Sex  or 
age. 


yg 


Length.     Tall. 


mm.  mm. 

505  89 

254  i        44 


No. 


659 
751 


Ven- 
trals. 


208 
199 


Sub- 
cau- 
dals. 


Anals. 


Scale 
rows. 


Labials 
enter 
eye. 


3,4,5 
3,4,5 


Post- 
oculars. 


Width 
of  head. 


Collection. 


Bureau  of  Science. 
Do. 


The  Palawan  form  agrees  quite  well  with  the  specimens  from 
Asia  and  Java.  Boulenger  gives  the  variation  in  ventrals  as 
198  to  227;  in  subcaudals,  61  to  89.  He  also  mentions  the  fol- 
lowing variations:  Sometimes  the  sixth  labial  enters  the  eye, 
making  4  in  all ;  sometimes  the  loreal  does  not  enter  the  eye ;  the 
anal  is  rarely  entire.  The  two  specimens  above  recorded  are 
the  first  and,  I  believe,  the  only  records  for  the  Philippines. 

Genus  HAPLONODON  Griffin 

Haplonodon  Griffin,  Philip.  Journ.  Sci.  §  D  5    (1910)    211;   §   D  6 
(1911)   258. 

"Maxillary  teeth  in  two  series,  separated  by  a  short  inter- 
space; the  posterior  teeth  of  each  series  largest,  14  or  15  in 
all.     Anterior  end  of  maxilla  bent  slightly  inward. 

''Anterior  mandibular  teeth  enlarging  to  the  fourth,  followed 
by  smaller  teeth  of  equal  size.  Head  distinct  from  neck.  Eye 
moderate,  pupil  vertically  elliptic.  Body  slender,  slightly  com- 
pressed; tail  long.  Scales  smooth,  in  17  longitudinal  rows, 
without  apical  pits;  subcaudals  in  two  rows."     (Griffin,) 

Only  a  single  species  known.     Exclusively  a  Philippine  form. 

HAPLONODON    PHILlPPINENSiS   Griffin 

Plate  9 

Haplonodon  philippinensis  Griffin,  Philip.  Journ.  Sci.  §  D  5    (1910) 
212,  text  fig.  1,  pi.  1;  §  D  6   (1911)  258. 
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Description  of  species. —  (From  the  type,  No.  883,  Bureau  of 
Science  collection ;  collected  in  Polillo,  October  1909,  by  C.  Cano- 
nizado.)  (Adult  male.)  Anterior  end  of  maxillary  curved  in- 
ward but  slightly;  teeth  on  maxilla  increase  in  size  from 
first  to  eighth,  the  last  3  or  4  strong  and  fanglike;  after  a 
short  interspace  3  small  teeth  follow,  which  in  turn  are  followed 
by  3  large  teeth,  fanglike  and  laterally  compressed ;  the  4  ante- 
rior mandibular  teeth  increase  in  size  to  fourth,  and  are  consid- 
erably larger  than  the  remaining  ones  which  are  of  nearly 
equal  size ;  head  somewhat  triangular,  rather  flat,  distinct  from 
neck ;  rostral  broader  than  deep,  folded  about  snout,  its  posterior 
part  pointed  and  entering  between  internasals,  the  portion  visible 
above  being  equal  to  one-third  its  distance  from  rostral;  inter- 
nasals small,  narrowed  medially,  the  suture  between  them  one- 
third  to  one-fourth  that  between  prefrontals ;  latter  large,  more 
than  four  times  the  size  of  internasals,  more  than  two-thirds  the 
length  of  frontal ;  latter  almost  straight  on  its  anterior  margin, 
about  as  broad  as  long,  twice  the  width  of  supraoculars  and  a 
little  longer;  parietals  elongate,  bordered  by  3  (4  on  right  side) 
temporals,  nearly  twice  as  long 
as  frontal;  nasal  single,  of  very 
irregular  shape,  elongate,  ante- 
rior part  much  lower  than  poste- 
rior; nostril  pierced  obliquely;  a 
loreal  present,  more  than  twice 
as  long  as  wide,  entering  eye; 
a  single  preocular  narrowly  sepa-  ^ 
rated    from    frontal;     2     small  ^ 

,  ,  .  -  .  -       Fig.  13.     Haplonodon    philippinensis    Grif- 

SUbeqUal     pOStOCUlarS;     temporals        fin  ;  a,  head,  dorsal  view ;  6,  head,  ventral 

2  +  2 ;    9    upper    labials,    fourth     ^^^^• 

and  fifth  entering  eye,  seventh  and  eighth  largest  and  nearly 
equal,  9  lower  labials,  5  in  contact  with  anterior  chin  shields 
which  are  larger  than  posterior ;  mental  much  wider  than  deep ; 
scales  smooth,  in  17  rows,  without  apical  pits;  body  slender, 
distinctly  compressed;  lateral  keels  on  ventrals,  but  scales  not 
noticeably  notched;  ventrals,  203;  anal  entire;  subcaudals,  95 
(tip  of  tail  missing) . 

Color. — Dorsal  surface  of  body  and  tail  crossed  by  seventy- 
nine  dark  brown  bands,  separated  by  narrow  bands  of  white, 
finely  dotted  with  brown ;  the  edges  of  latter  bands  pure  white, 
outlining  the  darker  and  broader  bands  prettily;  in  the  dorsal 
portions  of  the  lighter  bands  the  brown  dots  are  often  con- 
fluent, producing  a  grayish  brown  color;  dots  finer  and  more 
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separated  toward  ventral  surface;  ventral  portions  of  most  of 
the  brown  bands  narrowly  separated  from  dorsal  parts  by  fine 
white  lines;  a  large  brown  spot  on  end  of  most  of  ventral 
scales ;  ventral  surface  of  head  and  body  white ;  brown  dots 
become  increasingly  numerous  on  lower  surface  as  anus  is  ap- 
proached; lower  surface  of  tail  closely  covered  with  brown  dots; 
upper  surface  of  head  very  dark  brown,  almost  black,  adorned 
by  a  reticulate  pattern  of  fine  white  lines;  centers  and  lower 
edges  of  upper  labial  scales  white,  their  adjoining  edges  brown; 
all  scales  extremely  smooth  and  glossy. 

Measurements  of  Haplonodon  philippinensis  Griffin. 

mm. 
Total  length  800 

Tail  196 

Head  length  23 

Head  width  13 

Variation. — ^A  second  specimen  taken  near  Los  Bano6,  Luzon, 
is  smaller  and  immature.  The  head  is  triangular,  very  distinct 
from  body,  and  noticeably  flattened.  There  are  eighty-five  brown 
bars  across  the  body,  thirty-one  of  which  belong  to  the  tail.  The 
tail  is  extremely  slender.  The  color  of  the  specimen  is  darker 
brown  than  that  of  the  adult  described. 

Table  22. — Measurements  and  scale  counts  of  Haplonodon  philippinensis 

Griffin, 


No. 


Locality. 


Polillo _.. 

Los  Bafios,  Luzon. 


Collector. 

Sex- 
or  age. 

Length. 

C  Canonizado 

J 

mm. 
800 

E.H.Taylor 

yg 

806 

No. 


Tail. 


!    Ven- 
I  tralB. 


mfii, 

196  I        203 
81  i        206 


Sub- 
cau- 
dals. 


95 
127 


Upper 
labials. 


Scale 
rows. 


Labials 
enter 
eye. 


4,5 
4.5 


Collection. 


Bureau  of  Science, 
E.  H.  Taylor. 


*  Type. 

Remarks, — These  two  specimens  are  the  only  ones  known, 
which  is  rather  remarkable  in  view  of  the  fact  that  the  localities 
known  are  on  separate  islands.     Evidently  it  is  extremely  rare. 

It  is  unknown  to  the  inhabitants  of  Polillo,  according  to 
Griffin.*  The  people  in  the  locality  where  it  was  taken  by 
myself  said  they  had  never  seen  a  similar  specimen. 

*  Philip.  Journ.  Sci.  §  D  5    (1910)    213. 
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Genus  STEGONOTUS  Dum^ril  and  Bibron 

Lycodon,  part.,  Schlegel,  Phys.   Serp.  2    (1837)    104;    DUMERIL  and 

Bibron,  Erp.  Gen.  7  (1854)  367;  Jan,  Elenco  Sist.  Ofid.  (1863)  97. 
Stegonotus  DuMERiL  and  Bibron,  Mem.  Ac.  Sci.  23   (1853)  477;  Erp. 

Gen.  7    (1854)    680;  Boulenger,  Cat.  Snakes  Brit.  Mus.   1    (1893) 

364. 
Herpetodryas,   part.,   Jan,   Elenco   Sist.   Ofid.    (1863)    80. 
Lielaphis  Gunther,  Proc.  Zool.  Soc.  London   (1863)    59;    (1877)    129. 
Zamenophis  Gunther,  Ann.  &  Mag.  Nat.  Hist.  IV  9   (1872)   21. 
Pseudolycodon  Peters,  Mon.  Berl.  Ak.    (1876)    534.    - 
Spilotes  Peters,  Mon.  Berl.  Ak.  ^1861)    685;  Boettger,  Ber.  Senck. 

Nat.  Ges.    (1886)    108;   Casto  de   Elera,   Cat.   Fauna   Filipinas   1 

(1895)  92. 
Odontomus  Boettger,  Ber.   Senck.  Nat.   Ges.    (1886)    114;   Casto  de 

Elera,  Cat.  Fauna  Filipinas  1    (1895)   437. 

''Maxillary  teeth  15  to  20,  increasing  in  size  towards  the 
middle  of  the  series,  then  decreasing  in  size  to  the  two  or  three 
last,  which  are  again  large ;  anterior  mandibular  teeth  enlarged. 
Head  more  or  less  distinct  from  neck;  eye  moderate  or  rather 
small,  with  vertically  elliptic  pupil.  Body  elongate,  cylindrical 
or  feebly  compressed;  scales  smooth,  with  apical  pits,  in  17 
rows;  ventrals  obtusely  angulate  laterally.  Tail  moderate  or 
long;  subcaudals  in  double  or  single  row.''     {Boulenger,) 

There  are  two  species  known  from  the  Philippines. 

Key  to  the  Philippine  species  of  Stegonotus  Dumeril  and  Bibron. 

a\  Ventrals,  220  to  232;   subcaudals,  100   pairs;   over  2  meters  in  length 

S.  muelleri  Dumeril  and  Bibron  (p.  129). 
a*.  Ventrals,  195  to  214;   subcaudals,  112  to  123;  about  1  meter  in  length 

S.  dumernii  Boulenger  (p.  130). 

The  genus  Stegonotus  is  distributed  over  the  eastern  Philip- 
pines, the  Moluccas,  Papuasia,  and  northern  Australia.  No 
species  has  yet  been  discovered  in  Celebes  or  Borneo.  The  two 
species  found  in  the  Philippines  are  endemic.  Both  are  rare. 
They  are  nonpoisonous. 

STEGONOTUS  MUELLERI  Dumeril  and  Bibron 

Stegonotus  muelleri  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854)  682; 
Boulenger,  Cat.  Snakes  Brit.  Mus.  1  (1893)  367;  Griffin,  Philip. 
Journ.  Sci.  §  D  6    (1911)   259. 

Spilotes  sa/niaren^is  Peters,  Mon.  Berl.  Ak.  (1861)  685;  Boettger, 
Ber.  Senck.  Nat.  Ges.  (1886)  108;  Casto  de  Elera,  Cat.  Fauna  Fili- 
pinas 1    (1895)   429. 

Herpetodryas  muelleri  Jan,   Elenco   Sist.   Ofid.    (1863)    81. 

Description  of  species. —  (After  the  type  description  of 
Spilotes   samarensis   Peters.)     Frontal   not   quite   as    long   as 
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broad,  almost  triangular,  the  anterior  edge  a  straight  line, 
rounded  behind;  an  elongate  loreal,  longer  than  deep;  2  pre- 
oculars  and  2  postoculars ;  9  upper  labials,  fourth  and  fifth  en- 
tering eye;  2  long  anterior  temporals  followed  by  3  others,  the 
anterior  in  contact  with  postoculars,  scales  in  17  smooth  rows; 
ventrals,  232 ;  anal  entire ;  subcaudals,  81  pairs. 

Color, — Upper  side  of  head  dark  olive,  lips'  and  underside 
dirty  yellow- white ;  upper  part  of  body  darker  with  large,  broad, 
dark  flecks;  below  uniform  dirty  yellow. 

Measurements  of  Stegonotus  muelleri  Dumeril  and  Bibron. 

mm. 

Total  length  2,070 

Snout  to  vent  1,680 

Tail  390 

Length  of  head  50 

Variation. — Boulenger  gives  the  known  ventral  range  for  the 
species  220  to  232 ;  that  of  the  subcaudals,  81  to  100.  As  to  the 
color  of  the  type  (?)  he  states:  "Uniform  brown  above;  lips  and 
lower  parts  dirty  yellowish  white.'' 

Remarks. — Only  three  or  four  specimens  of  this  rare  snake 
have  been  found,  all  apparently  from  Samar  Island.  It  attains 
a  length  of  more  than  2  meters.     It  is  harmless  to  man. 

STEGONOTUS  DUMERILII   Boulenger 

Lycodon    millleri    Dumeril   and    Bibron,    Erp.    Gen.    7     (1854)    82; 

GiJNTHER,  Cat.  Col.  Snakes    (1858)    203. 
Odontomus  muelleri  Gunther,   Proc.   Zool.   Soc.   London    (1879)    78; 

BoETTGER,  Ber.  Senck.  Nat.  Ges.   (1886)   114;  Casto  de  Elera,  Cat. 

Fauna   Filipinas    1     (1895)    437. 
Stegonotus  dumerilii  Boulenger,   Cat.   Snakes   Brit.   Mus.    1    (1893) 

368;    Griffin,   Philip.  Journ.   Sci.   §   D   6    (1911)    259. 

Description  of  species. —  (From  an  unnumbered  specimen, 
Santo  Tomas  Museum,  labeled  'Tilipinas,"  collector  unknown; 
local  name,  taling  bilao.)  Head  distinct  from  neck,  rather 
spatulate;  rostral  broader  than  deep,  narrowly  but  distinctly 
visible  from  above,  pointed  behind,  nearly  as  deep  as  broad,  its 
smallest  suture  formed  with  first  labial,  its  largest  with  inter- 
nasal;  latter  about  as  wide  as  deep,  narrowed  medially,  the 
suture  between  them  being  about  half  of  that  between  pre- 
frontals; latter  much  broader  than  deep,  in  contact  with  both 
preoculars  and  forming  their  smallest  suture  with  inferior  pre- 
ocular;  frontal  longer  than  broad,  its  sides  nearly  parallel,  its 
anterior  edge  a  straight  line,  as  long  as  its  distance  from  end 
of  snout,  shorter  than  parietals,  scarcely  twice  as  broad  as 
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supraocular;  parietals  very  much  elongate,  almost  twice  as 
broad  as  long,  touching  only  1  postocular;  nasal  elements  mu- 
tilated but  nasal  apparently  a  single  scale,  elongate,  the  nostril 
near  the  middle;  1  loreal  a  little  longer  than  high;  2  preoculars 
coequal  in  size,  nearly  as  large  as  loreal  and  larger  than  post- 
oculars;  supraoculars  nearly  twice  as  long  as  wide;  3  post- 
oculars,  upper  largest;  temporals  2  +  3;  8  temporals  border- 
ing parietals;  9  upper  labials,  fourth  and  fifth  entering  eye, 
sixth  and  seventh  largest;  9  lower  labials,  5  touching  anterior 
chin  shields,  which  are  very  much  larger  than  second  pair  and 
widely  separated  from  each  other  at  their  upper  ends;  eye 
quite  large,  with  pupil  distinctly  vertical,  oval;  17  scale  rows, 
smooth,  outer  row  not  enlarged;  ventrals,  198;  anal  single; 
subcaudals,  122. 

Color  in  alcohol — ^Above  dark  purplish  brown  with  eighteen 
white  bands  on  body  and  fourteen  on  tail,  each  band  three 
scales  wide  on  back  and  widening  to  four  or  five  on  side ;  small 
whitish  spots  in  temporal  region  and  on  lower  edges  of  upper  la- 
bials ;  yellowish  below,  of  a  muddy  color  under  tail. 

Measurements  of  Stegonotus  dumerilii  Boulenger, 

mm. 

Total  length  335 

Snout  to  vent  240 

Tail  *  95 

Remarks. — I  have  been  able  to  examine  only  this  single,  very 
young  specimen  of  Stegonotus  dumerilii.  It  differs  from  Bou« 
lenger's  description  in  having  3  instead  of  2  postoculars,. 
and  in  the  color  and  markings.  However,  these  differences  in 
color  and  markings  may  be  due  to  the  age  of  the  specimen. 

Boulenger  lists  four  specimens.  The  ventrals  and  subcaudals 
vary  between  195  and  214,  and  112  and  123,  respectively.  The 
counts  for  the  specimen  described  lie  within  these  limits. 

Known  from  Samar  (Boettger),  Surigao  (Gunther),  and  Da- 
raga  and  the  Iriga  Volcano,  Luzon  (Peters).  It  is  not  known 
outside  the  Philippines. 

Genus  DRYOCALAMUS  Giinther 

Nympha    (non  Martini)    Fitzinger,  Neue  Class.   Rept.    (1826)    29. 

Lycodon,  part.,  Schegel,  Phys.  Serp.  2    (1^37)    104. 

Odontomus    (non    Kirby)    Dumeril   and   Bibron,   Mem.   Ac.    Sci.    23 

(1853)    463;  Erp.  Gen.  7    (1854)   450;  Gunthesi,  Cat.  Col.  Snakes 

(1858)    206;   Jan,   Elenco  Sist.   Ofid.    (1863)    95;   Gunther,  Rept. 

Brit.   Ind.    (1864)    233. 
Dryocalamus   Gunther,   Cat.   Col.   Snakes    (1858)    121;    Boulenger, 

Cat.   Snakes  Brit.  Mus.   1    (1893)    369. 
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Hydrophobus  Gunther,  Ann.  &  Mag.  Nat.  Hist.  Ill   9    (1862)    127; 

BouLENGER,  Fauna  Brit.  India,  Rept.   (1890)  297. 
Nymphophidium  Gunther,  Rept.  Brit.  India   (1864)   235. 
Ulupe  Blanford,  Joum.  As.  Soc.  Bengal  47    (1878)    129. 

"Maxillary  teeth  8  to  10,  rather  short  but  stout,  increasing 
in  size  posteriorly;  anterior  mandibular  teeth  a  little  longer 
than  the  posterior;  one  or  two  more  or  less  distinct  tooth-like 
knobs  on  the  basisphenoid.  Head  distinct  from  neck,  much 
depressed;  eye  moderate  or  rather  large,  with  vertically  elliptic 
pupil.  Body  slender,  slightly  compressed;  scales  smooth,  in 
13  or  15  rows,  with  apical  pits;*  ventrals  strongly  keeled  on 
each  side.  Tail  moderate;  subcaudals  in  two  rows."  (Bok- 
lenger.) 

The  genus  is  small,  only  six  or  seven  species  being  known. 
Three  are  found  in  the  East  Indies.  Dryocalamus  subanulatus 
is  confined  to  the  Malay  Peninsula  and  Sumatra ;  Z>.  tristrigatus 
is  found  in  Borneo  and  the  Natuna  Islands;  and  D.  philippinus 
is  found  in  Palawan.  The  last  species  resembles  D.  tristrigatus 
in  markings,  and  is  otherwise  similar  save  for  the  absence  of 
apical  pits  on  scales.     Snakes  of  this  genus  are  harmless. 

DRYOCALAMUS   PHILIPPINUS  Griffin 
Plate  10,  fig.  2;  Plate  11,  figs.  1  and  2 

Dryocalamus  philippinus   Griffin,  Philip.  Journ.  Sci.  §  A  4    (1909) 
596;   §  D  6    (1911)    259. 

Description  of  species, —  (From  No.  240,  E.  H.  Taylor  col- 
lection; collected  at  Balabac,  1915,  by  C.  M.  Weber.)  Head 
distinct  from  neck,  rather  flattened;  rostral  more  than  one  and 
a  half  times  as  broad  as  high ;  part  visible  above  less  than  one- 
third  its  distance  from  frontal;  internasals  about  as  wide  as 
long,  the  suture  between  them  equaling  the  suture  between 
prefrontals;  latter  larger  than  internasals,  bending  down  on 
sides,  wider  than  deep;  frontal  broadly  angled  anteriorly,  less 
than  one  and  one-third  times  as  long  as  broad,  longer  than  its 
distance  from  end  of  snout,  as  long  as  or  minutely  shorter  than 
parietals ;  latter  longer  than  wide,  touching  superior  postocular ; 
nasal  large,  with  nostril  very  small,  pierced  near  its  center; 
loreal  very  large,  nearly  twice  as  long  as  wide,  entering  eye; 
no  preocular  (or,  if  present,  fused  with  supraocular)  ;  3  post- 
oculars,  subequal  in  size ;  2  anterior  temporals  with  the  formula 

fXo  +3;  7  upper  labials,  third  and  fourth  entering  eye;  labials 
*  There  are  no  apical  pits  in  Dryocalamus  philippinus  Grifiiin. — E.  H.  T. 
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in  the  following  order  of  size :  sixth,  fifth,  fourth,  third,  seventh, 
second,  first;  7  lower  labials,  4  touching  anterior  chin  shields, 
which  are  more  than  twice  as  large  as  second  pair;  scales  in 
15  smooth  rows,  without  apical  pits;  ventrals,  216;  subcaudals, 
87 ;  both  ventrals  and  subcaudals  strongly  keeled  and  turned  up 
on  side;  anal  single. 

Color  in  alcohoL — Above  dark  black-brown  with  a  median 
cream-colored  stripe  covering  median  scale  roWs  and  the  edges 
of  the  two  adjoining  rows;  a  second  stripe  on  fourth  row  of 
scales;  below  this  a  black-brown  stripe  covering  third  and  part 
of  second  scale  rows ;  outer  scale  row  cream ;  below  immaculate, 
the  lateral  edges  of  ventrals  with  brown  dots  except  on  anterior 
part  of  body;  head  dark  with  lighter  markings  of  cream  on 
posterior  part  of  head ;  upper  labials  yellowish. 

Measurements    of  Dry o calamus   philippinus   Griffin. 

mm. 

375 


Total    length 

Snout  to  vent 

Tail 

Length  of  head 

Width  of  head 


287 
88 
15 
6.8 


Variation.- — The  type  is  a  small  immature  specimen  in  the 
Bureau  of  Science  collection  and  was  collected  by  W.  Schultze 
in  Iwahig,  Palawan.  A  second  specimen  in  the  Bureau  of 
Science  collection  is  also  from  Palawan.  This  specimen  has 
largely  lost  its  color  in  alcohol;  the  head  has  much  more  light 
marking  than  the  described  specimen,  and  agrees  with  that  of 
the  type. 

Table   23. — Measurements   and   scale   counts   of  Dryocalamus   philippinus 

Griffin. 


No. 


419 
420 
240 


No. 


Sex  or 
age. 


? 
yg 

cf 


Locality. 


Iwahig,  Palawan 

do 

Balabac 


Collector. 


L.  E.  Griffin 
W.  Schultze 
C.  M.  Weber 


Length. 


mm. 
486 
241 
375 


Tail. 


mwt. 
115 
57 


Ven- 
trals. 


225 
216 
216 


419 
420 
240 


Sub- 
cau- 
dals. 

Labials. 

Preocu- 
lars. 

Post- 
oculars. 

Upper. 

Lower. 

Enter 
eye. 

Touch 

chin 

shields. 

96 
99 
87 

7 
7 
7 

7-8 
7 
7  . 

3.4 
3.4 
3,4 

4 
4 
4 

1 
1 
0 

3 

2-3 

3 

Collection. 


Bureau  of  Science. 

Do. 
E.  H.  Taylor. 
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The  known  range  of  the  ventrals  is  216  to  225;  of  the  sub- 
caudals,  87  to  99.  The  specimen  from  Balabac  has  no  preocular 
(being  fused  with  the  supraocular) ,  but  a  preocular  is  present  in 
both  the  type  and  the  second  Palawan  specimen.  The  type  has 
only  2  postoculars  on  the  left  side  and  3  on  the  right.  Three  is 
the  normal  number  of  postoculars. 

Remarks. — This  species,  as  has  been  remarked  by  Griffin, 
is  related  to  Dryocalarmbs  tristrigatus  Giinther,  and  strongly 
resembles  it  in  color  and  markings.  The  apical  pits  in  the 
scales  are  absent  in  this  species ;  the  postoculars  are  three  instead 
of  two;  and  a  preocular  is  normally  present.  Griffin  remarks 
as  follows  on  the  dentition  in  the  type : 

Maxillary  teeth  8;  the  last  two  considerably  larger  than  the  others, 
compressed  toward  their  points,  and  separated  from  the  first  six  by  a 
short  space.  The  anterior  mandibular  teeth  are  slightly  longer  than  the 
posterior.      There  is  one   distinct  tooth-like  knob  on  the  basisphenoid. 

The  species  is  known  only  from  Palawan  and  Balabac.  It 
is  not  poisonous. 

Genus  ZAOCYS  Cope 

Coryphodoriy  part.,  Gunther  Cat.  Col.  Snakes  Brit.  Mus.  (1858)   107; 

Jan,  Elenco  Sist.  Gfid.   (1863)   63. 
Zaocys  Cope,   Proc.  Acad.  Nat.  Sci.  Philadelphia    (1860)    563;    GuN- 

THER,  Rept.  Brit.  India    (1864)    255;   Boettger,  Ber.   Senck.   Nat. 

Ges.    (1886)    108;    Boulenger,    Fauna    Brit.    India,    Rept.     (1890) 

329;  Cat.  Snakes  Brit.  Mus.   1    (1893)   374;   Casto  de  Elera,  Cat. 

Fauna  Filipinas  1    (1895)   428. 
Herpetodryas,  part.,  Jan,    Elenco    Sist.    Ofid.    (1863)    80. 
Zapyrus  Gunther,  Rept.  Brit.  India    (1864)    256. 

"Maxillary  teeth  20  to  33,  increasing  in  size  posteriorly; 
mandibular  teeth  subequal.  Head  elongate,  distinct  from  neck; 
eye  large,  with  round  pupil;  a  subocular  beneath  the  prseocular. 
Body  elongate,  a  little  compressed;  scales  smooth  or  keeled, 
with  apical  pits,  in  14,  16,  or  18  rows;  ventrals  rounded.  Tail 
long;  subcaudals  in  two  rows."     (Boulenger.) 

Two  species  occur  in  the  Philippines. 

Key  to  the  Philippine  species  of  Zaocys  Cope. 

a\   Scales  smooth,  in  14  rows Z.  luzonensis  Gunther   (p.  135). 

a^.  Scales  keeled  on  2  or  4  middle  rows;  scales  in  16  to  18  rows. 

Z.  carinatus  Giinther   (p.  136). 

Zaocys  luzonensis  Gunther  is  known  only  from  the  type  and 
two  other  specimens;  Z.  carinatus  is  found  in  the  Philippines 
only  in  Palawan  and  appears  to  be  confined  to  that  island, 
where  it  is  not  rare. 


ZAOCYS  135 

Casto  de  Elera  includes  Coryphodon  ficscus?  {=  Zaocys  fus- 
cits)  from  Borongan,  Samar;  also  under  the  same  genus,  Cory- 
phodon,  he  lists  C.  mucosus  {=:Ptyas  mucostts)  Linnaeus  from 
Bataan,  Luzon,  C.  Korros  {=Ptyas  korras)  Reinwardt  from 
Manila,  and  C.  hexanotus  (=Xenelaphis  hexagonotus)  Cantor 
from  the  Calamianes.  It  is  highly  probable  that  these  records 
are  erroneous. 

ZAOCYS   LUZON ENSIS   QUnther 
Plate  12,  figs.  1  and  3;  Plate  13,  figs.  1  and  2 

Zaocys  luzonensis  Gunther,  Proc.  Zool.  Soc.  London  (1873)  169; 
BOETTGER,  Ber.  Senck.  Nat.  Ges.  (1886)  108;  Boulenger,  Cat.  Snakes 
Brit.  Mus.  1  (1893)  377,  pi.  26,  fig.  2;  Griffin,  Philip.  Joum.  Sci. 
§  D  6   (1911)  259. 

Description  of  species. — **Rostral  as  deep  as  broad,  visible 
from  above;  internasals  shorter  than  the  prsef rontals ;  frontal 
once  and  one  third  as  long  as  broad,  as  long  as  its  distance  from 
the  end  of  the  snout,  a  little  shorter  than  the  parietals;  loreal 
at  least  twice  as  long  as  deep ;  one  prseocular,  with  a  subocular 
below  it ;  two  postoculars ;  temporals  2  +  2 ;  eight  upper  labials, 
fourth  and  fifth  entering  the  eye;  five  lower  labials  in  contact 
with  the  anterior  chin-shields,  which  are  much  shorter  than  the 
posterior.  Scales  smooth,  in  14  rows.  Ventrals  205;  anal  di- 
vided; subcaudals  119.  Pale  olive-brown  above,  the  scales  edged 
with  black;  lower  parts  yellow,  turning  to  dark  olive  poste- 
riorly.''    (Boulenger.) 

Measurements  of  Zaocys  luzonensis  Gunther. 

mm. 

Total    length  2,500 

Snout  to  vent  1,850 

Tail  650 

Remarks. — The  type  in  the  British  Museum  is  a  male  from 
Luzon,  collected  by  A.  B.  Meyer;  the  exact  locality  is  no  longer 
known.     A  specimen  from  Leyte  is  reported  by  Boettger.* 

The  species  is  represented  in  the  Bureau  of  Science  collection 
by  the  head  of  a  specimen  (Plate  13,  figs.  1,  2)  captured  at 
Sarai,  Paete,  Laguna  Province,  Luzon,  by  R.  C.  McGregor. 
According  to  field  notes  the  specimen  measured  2.24  meters. 
The  following  are  the  characters  of  the  head  scales:  Rostral 
narrowly  visible  above,  one-fifth  wider  than  high;  internasals 
broader  than  long;  prefrontals  very  much  broader  than  deep; 
frontal  little  longer  than  its  distance  from  rostral,  one-fourth 
longer  than  wide,  a  little  shorter  than  parietal,  as  long  as  but 

*Ber.  Senck.  Nat.  Ges.   (1890)   Ixiii. 
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much  wider  than  supraocular;  parietals  longer  than  wide,  the 
part  bending  down  behind  eye  ending  in  a  sharp  point,  touching 
only  anterior  postocular;  posterior  nasal  higher  than  interior 
but  less  broad ;  loreal  rectangular,  twice  as  long  as  high ;  2  pre- 
oculars,  superior  widely  separated  from  frontal,  scarcely  visible 
above,  five  or  six  times  as  large  as  the  inferior;  2'postoculars,  su- 
perior largest;  2  elongate  anterior  temporals  placed  diagonally, 
both  touching  inferior  postocular ;  2  posterior  temporals ;  8  upper 
labials,  fourth  and  fifth  entering  orbit  (the  2  scales  partially 
fused  on  the  left  side)  ;  10  lower  labials,  5  touching  anterior  pair 
of  chin  shields,  which  are  less  than  two-thirds  as  long  as  poste- 
rior; posterior  chin  shields  in  contact  for  half  their  length, 
touching  3  lower  labials;  scales  with  apical  pits,  in  16  rows 
around  neck  (at  a  point  2  centimeters  behind  parietals)  ;  eye 
large,  its  diameter  equal  to  its  distance  from  nostril;  a  distinct 
depression  across  the  head  in  the  anterior  parietal  region. 


Measurements    of   Zaocys    luzonensis    Gilnther. 


mm. 


Total  length"  2,240 

Length  of  head  47 

Width  of  head  28 

Depth  of  head  at  eye   '  16 

Length  of  snout  from  eye  13 

Diameter  of  eye  9 

*  From  field  notes  of  Mr.   McGregor. 

ZAOCYS  CARINATUS  Gunther 
Plate  12,  figs.  2  and  4 

Coryphodon  carinatus,  part.,  Gunther,   Cat.   Col.   Snakes  Brit.   Mus. 

(1858)    112. 
Zaocys  carinatus  Gunther,  Kept.  Brit.  India  (1864)  256;  Boulenger, 

Cat.  Snakes  Brit.  Mus.  1   (1893)  377,  pi.  27,  fig.  1;  Griffin,  Philip. 

Journ.  Sci.  §  D  6    (1911)    259;   Barbour,  Mem.  Mus.   Comp.  Zool. 

Harvard  Coll.  44  (1912)  115. 
Ptyas  korrosy  part.,  Blanford,  Proc.  Zool.  Soc.  London   (1881)    221. 

Description  of  species. —  (From  No.  1342,  Bureau  of  Science 
collection;  collected  at  Iwahig,  Palawan,  March,  1911,  by  C.  H. 
Lamb.)  Head  elongate,  distinct  from  neck;  rostral  about  one 
and  one-fifth  as  wide  as  deep,  narrowly  visible  from  above,  its 
suture  with  nasals  longer  than  sutures  with  internasals;  latter 
wider  than  long,  a  little  more  than  one-third  the  size  of  pre- 
'  f rontals  and  widely  separated  from  loreal ;  prefrontals  about  as 
long  as  wide,  in  contact  laterally  with  both  loreals;  frontal  a 
little  longer  than  wide,  wider  than  supraoculars  but  shorter, 
its  length  equal  to  its  distance  from  rostral ;  parietals  longer  than 
wide,  only  a  little  longer  than  frontal ;  nostril  between  2  nasals ; 
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2  loreals,  the  anterior  largest  and  in  contact  with  upper  pre- 
ocular ;  2  preoculars,  the  upper  very  large,  the  lower  very  small ; 
2  postoculars ;  2  anterior  temporals  (the  posterior  temporals  are 
fused  with  the  lower  anterior ;  normally  2  +  2)  ;  9  upper  labials, 
fifth  and  sixth  entering  eye ;  9  lower  labials,  5  touching  anterior 
chin  shields;  anterior  chin  shields  shorter  and  narrower  than 
posterior;  scales  with  apical  pits  (those  on  body  with  2,  those 
on  neck  with  3  or  more  pits)  ;  scales  in  16  rows  on  body,  20 
rows  about  neck,  the  2  median  dorsal  rows  strongly  keeled,  com- 
mencing back  some  distance  on  neck  and  continuing  a  short 
distance  on  tail ;  on  latter  half  of  body  the  scale  rows  bordering 
the  median  rows  are  also  keeled,  and  immediately  above  anus 
all  the  scale  rows  are  strongly  keeled;  ventrals,  207;  anal  di- 
vided ;  subcaudals,  108  (extreme  tip  of  tail  missing)  ;  eye  large, 
equal  to  its  distance  from  anterior  part  of  nostril. 

Color  in  alcohol, — Above  dark  olive  gray  anteriorly,  netted 
over  with  whitish  yellow,  the  network  formed  by  the  yellow 
edges  of  the  two  vertical  scale  rows,  and  the  .yellowish  skin 
between  them  (the  yellow  color  scarcely  observable,  unless  the 
skin  is  distended)  forming  alternating  scale  rows  with  black 
edges  and  black  skin  between  them;  posteriorly  the  ground 
color  becomes  a  lighter  olive  brown,  and  the  yellowish  network 
more  pronounced  and  denser;  the  black  color  on  latter  part  of 
body  forms  irregularly  edged  longitudinal  lines,  three  on  each 
side;  that  on  the  outer  row  of  scales  is  most  pronounced,  its 
zigzag  edges  extending  to  ventrals;  ventral  scales  on  anterior 
part  of  body  yellowish;  posteriorly  also  yellowish,  with  dark 
spots  or  dim  lines,  a  pronounced  median  zigzag  line  on  ventral 
surface  of  tail;  tail,  above  with  each  scale  heavily  edged  with 
black,  and  with  a  circular,  light  yellow,  central  area. 

Measurements  of  Zaocys  carmatus  Gunther, 

mm. 

Total    length  2,340 

Snout   to  vent  1,782 

Tail  558 

Head    length  51 

Head    width  28 

Variation. — A  second  specimen  in  the  Bureau  of  Science  col- 
lection, also  from  Palawan,  has  only  the  2  median  scale  rows 
keeled;  there  are  3  loreals  instead  of  2,  the  2  posterior  being 
superimposed;  the  temporals  are  normal.  The  recorded  range 
of  ventrals  for  extra-Philippine  specimens*  is  208  to  215;  of 

*  Boulenger,  loc.   cit. 
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subcaudals,  110  to  118;  the  range  of  ventrals  is  extended  some- 
what by  the  scale  count  of  the  described  specimen.  The  scale 
rows,  16  or  18  on  middle  of  body. 

Remarks, — This  species  has  only  recently  been  found  in  Pa- 
lawan and  was  first  reported  by  Griffin.  This  is  the  only  Phil- 
ippine island  where  it  has  been  found  and  there  it  is  said  to  be 
common.  It  grows  to  a  length  of  more  than  3  meters.  Superfi- 
cially it  resembles  Naja  hannah  Cantor  in  both  size  and  mark- 
ings. It  is  harmless.  It  is  also  known  from  Java,  Sumatra, 
Borneo,  and  the  Malay  Peninsula. 

Table  24. — Measurements  and  scale  counts  of  Zaocys  carinatus  Gunther. 


1342 
1340 


Sex. 


? 


Locality. 


Iwahig,  Palawan. 
do 


Collector. 

C.  H.  Lamb  . 
do 


Length. 

mm. 
2340 
1830 


I 


Tail. 


558 
465 


No. 

Ven- 
trals. 

207 
204 

Sub- 
cau- 
dals. 

Labials. 

Scale 

rows. 

Collection. 

Upper. 

Lower. 

Neck. 

Body. 

1342 
1340 

108 
114 

9 
9 

9 
9 

20 
20 

16 
16 

Bureau  of  Science. 
Do. 

Genus  HOLARCHUS  *  Cope 

Coronella,  part.,  Schlegel,  Phys.  Serp.  2    (1837)   50. 

Xenodon,  part.,  Schlegel,  Serp.  2   (1837)   80. 

Simotes,  part.,  Dumeril  and  Bibron,  Mem.  Ac.  Sci.  23    (1853)    472; 

Erp.  Gen.  7    (1854)    624;   Gunther,   Cat.  Col.   Snakes    (1858)    23. 
Simotes  Jan,  Arch.  Zool.  Anat.  Phys.  2  (1863)  232;  Gunther,  Rept. 

Brit.   India    (1864)    212;   Boettger,  Ber.   Senck.  Nat.   Ges.    (1886) 

107;  Boulenger,  Fauna  Brit.  India,  Rept.  (1890)  309;  Cat.  Snakes 

Brit.  Mus.  2    (1894)    214;   Casto  de  Elera,  Cat.  Fauna  Filipinas 

1    (1895)   427. 
Holarchus  Cope,  Proc.  Am.  Philos.  Soc.  23    (1886)    488;   Stejneger, 

Bull.    U.    S.    Nat.    Mus.    58    (1907)    353;    Griffin,   Philip.    Joum. 

Sci.  §  D  6   (1911)   259;  Taylor,  Philip.  Journ.  Sci.  §  D  13    (1918) 

359. 
Dicraulax  Cope,  Am.  Nat.    (1893)    480. 


*  Stejneger  says:  *The  generic  name  Simotes,  by  which  the  snakes  of 
this  genus  have  long  been  designated  is  preoccupied  by  Simotes  of  Fischer 
for  a  group  of  mammals  as  early  as  1817.  It  has  consequently  to  be  re- 
placed. Cope  proposed  Holarchus,  in  1887,  as  a  term  for  those  species  of 
the  genus  which  have  an  undivided  anal.  It  is  not  believed  that  this  char- 
acter alone,  which-  moreover  is  not  always  constant,  is  sufficient  ground  for 
a  division  of  the  genus,  and  as  Holarchus  is  the  name  next  in  date  after 
Simotes  it  must  stand  for  the  combined  genus.^' 


HOLARCHUS  139 

''Maxillary  teeth  8  to  12,  posterior  very  strongly  enlarged  and 
compressed;  mandibular  teeth  subequal.  Head  short,  not  dis- 
tinct from  neck;  eye  rather  small,  with  round  pupil;  rostral 
large.  Body  cylindrical;  scales  smooth  or  feebly  keeled,  in  13 
to  21  rows,  with  or  without  apical  pits;  ventrals  rounded  or 
obtusely  keeled  laterally.  Tail  short  or  moderate ;  subcaudals  in 
two  rows."     (Boulenger.) 

The  species  of  this  genus  are  distributed  through  southern 
Asia,  China,  Japan,  the  Malay  Peninsula,  Sumatra,  Java,  Borneo, 
and  the  Philippines.     Four  species  enter  our  territory. 

Much  confusion  has  resulted  from. a  study  of  Philippine  speci- 
mens, particularly  Holarchus  ancorus,  which  appears  to  have 
been  described  from  an  anomalous  specimen. 

Key  to  the  Philippine  species  of  Holarchus  Cope. 

a\  Anal  entire. 

b\  Third   and  fourth  labials   entering  eye. 

c\  Loreal  as  long  as  deep;  brown  with  a  pink  medial  longitudinal 
line,  and  an  indistinct  lateral  line;  a  row  of  dim  black  spots 
on  second  scale  row;  below  bright  rose. 

H.  ineyerinkii  (Steindachner)    (p.  139). 
c\  Loreal  longer  than  deep;  pale  brownish  to  lavender  with  19  trans- 
verse dark   spots;   below  yellow  to  bright  pink. 

H.  ancorus   (Girard)    (p.  140). 

h\  Fourth  labial  entering  eye;  loreal  absent;   pale  lavender  with  22  or 

23  dark  blackish  brown  dorsal  blotches;  yellowish  below  with  black 

spots  on  ventrals H.  maculatus  Taylor  (p.  143). 

a\  Anal  divided;  fourth  labial  entering  eye;  loreal  present,  little  longer 
than  wide;  dark  purplish  brown  with  a  dull  salmon  streak  dorsally; 
22  narrow  transverse  dark  blotches H.  burksi  Taylor  (p.  145). 

HOLARCHUS   MEYERINKII    (Steindachner) 
Plate  14;  Plate  17,  figs.  6  and  7 
Simotes  meyerinkii   Steindachner,   Sitzb.   Ak.   Wien    (1891)    294. 
Holarchus  meyerlinkii,  Taylor,  Philip.  Journ.  Sci.  §  D  13  (1918)  360. 
Simotes  octolineatu^   Boulenger  var.  c,   Cat.   Snakes   Brit.   Mus.   2 
(1894)    224. 
Description  of  species,— {From  No.  188,  Bureau  of  Science 
collection;  collected  at  Papahag,  Sulu  Archipelago,  October  14, 
1917,  by  E.  H.  Taylor.)     Rostral  broader  than  deep,  the  portion 
seen  from  above  a  little  more  than  half  its  distance  from  frontal ; 
internasals  much  smaller  than  prefrontals,  the  suture  between 
them  little  less  than  that  between  prefrontals;  latter  broader 
than  long,  touching  only  posterior  part  of  nasal;  frontal  much 
longer  than  wide,  longer  than  its  distance  from  end  of  snout, 
longer  and  wider  than  supraocular  and  longer  than  parietals; 
latter  longer  than  broad,  bordered  by  2  temporals,  and  touching 
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1  postocular;  nasal  partially  divided,  longer  than  deep;  a  small 
square  loreal;  preocular  twice  as  long  as  wide;  2  postoculars, 
upper  nearly  twice  as  large  as  lower ;  temporals  2  +  2,  only 
first  upper  touching  postoculars;  6  upper  labials,  third  and 
fourth  entering  eye,  fifth  and  sixth  rather  narrowly  in  contact ; 
mental  small;  7  lower  labials  (6  on  right  side),  first  4  border- 
ing first  pair  of  chin  shields  (3  on  right  side)  ;  second  pair  of 
chin  shields  about  half  as  large  as  first  pair;  scales  in  17  rows; 
162  ventrals,  rather  angulate;  subcaudals,  43;  eye  moderate, 
its  diameter  equal  to  its  distance  from  anterior  part  of  nostril. 
Color  in  life, — Above  reddish  brown,  with  a  median,  salmon- 
pink,  longitudinal  stripe  covering  one  whole  scale  row,  and  two 
half  scale  row's ;  each  scale  of  median  row  with  a  darker  center ; 
laterally  a  dim,  grayish,  longitudinal  stripe;  on  second  outer 
row  of  scales  a  series  of  dark  dots;  a  series  of  dim  dark  spots 
on  outer  edge  of  ventrals;  head  darker  brown,  with  elongate 
black  spots  on  frontal  and  on  inner  part  of  parietals;  a  black 
stripe  runs  diagonally  from  neck  to  parietal ;  a  dark  spot  below 
eye;  belly  bright,  immaculate,  rosy  pink. 

Measurements  of  Holarchus  meyerinkii   (Steindachner) . 

mm. 
Total  length  305 

Snout  to  vent  257 

Tail  48 

Length    of    head  13 

Width    of   head  9 

Remarks, — This  species  appears  to  be  confined  to  the  Sulu 
Archipelago;  the  only  definite  records  are  Tawitawi  and  Bongao 
Islands.  These  two  records  seem  to  be  the  only  ones  other  than 
the  types  which  are  labeled  Sulu  Islands  with  no  definite  local- 
ities named.  TKis  species  is  separated  from  Holarchus  octo- 
lineattcs  *  on  the  basis  of  its  distinctive  coloration  and  the 
much  smaller  number  of  ventral  and  subcaudal  scales. 

HOLARCHUS  ANCORUS   (Girard) 
Plate  17,  figs.  1  and  2;  Plate  18,  fig.  3 

Xenodon  ancorus  Girard,  Proc.  Acad.  Nat.   Sci.  Philadelphia    (1857) 

182;  U.  S.  Expl.  Exped.,  Herp.  (1858)  167. 
Simotes  purpurascens  Gunther,  Cat.  Col.  Snakes  (1858)   25;  Peters, 

Mon.   Berl.  Ak.    (1861)    684. 

*  Barbour,  Mem.  Mus.  Comp.  Zool.  Harv.  44  (1912)  118,  states:  ''H.  Meyer- 
linkii  (Stein.d.)  was  doubtless  evolved  by  isolation  from  specimens  of  this 
species  [H.  octolineatus]  probably  derived  from  Borneo. 
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Simotes    phmnochalirms    Cope,    Proc.    Acad.    Nat.    Sci.    Philadelphia 

(1860)    244;    Boulenger,   Cat.    Snakes   Brit.   Mus.   2    (1894)    225; 

BOETTGER,    Ber.    Senck.    Nat.    Ges.    (1886)    107;    Fischer,    Jahrb. 

wiss.  Anst.  Hamburg  2    (1885)   80;   Casto  de  Elera,  Cat.  Fauna 

Filipinas    1     (1895)    427. 
Simotes  aphanospilus  Cope,  Proc.  Acad.  Nat.  Sci.  Philadelphia  (1860) 

245;  Boettger,  Ber.  Senck.  Nat.  Ges.    (1886)    107. 
Simotes  ancoralis  JAN,  Arch.  Zool.  Anat.  Phys.  2    (1863)   233;  Icon. 

Gen.  11    (1865)  pi.  4,  fig.  2;  Steindachner,  Novara,  Kept.   (1867) 

61;  MULLER,  III.  Nacht.  Cat.  Herp.  Samml.  Basel  Mus.   (1883)    14. 
Holarchus  phsenochalinus  Griffin,  Philip.  Journ.  Sci.  §  D  6    (1911) 

259. 
Holarchus  ancorus  Taylor,  Philip.  Journ.  Sci.  §  D  13    (1918)   361. 

Description  of  species, —  (From  No.  R  429,  E.  H.  Taylor  col- 
lection; collected  in  Manila,  June  15,  1915,  by  E.  H.  Taylor.)" 
(Adult  male.)  Rostral  large,  much  higher  than  wide;  portion 
of  rostral  seen  above  nearly  equal  to  its  distance  from  frontal, 
sharply  pointed  behind;  internasals  small,  wider  than  deep, 
their  mutual  suture  shortest;  their  longest  suture  with  pre- 
frontal ;  latter  nearly  twice  as  wide  as  deep,  the  suture  between 
them  somewhat  longer  than  that  between  internasals;  frontal 
much  wider  in  front  than  behind,  longer  than  its  distance  from 
end  of  snout,  little  longer  than  wide,  twice  the  width  of  supra- 
ocular; parietals  scarcely  longer  than  wide,  equal  to  or  a  little 
longer  than  frontal;  nasal  partially  divided,  the  anterior  part 
largest;  loreal  longer  than  wide;  1  preocular;  2  postoculars; 
supraocular  twice  as  long  as  wide ;  temporals  1  +  2 ;  7  upper 
labials,  third  and  fourth  entering  eye ;  7  or  8  lower  labials,  first 
4  in  contact  with  first  pair  of  chin  shields ;  mental  small,  wider 
than  deep,  not  in  contact  with  anterior  chin  shields,  which  are 
one  and  a  half  times  the  length  of  posterior ;  scales  in  17  smooth 
rows  with  no  apical  pits;  eye  large,  equal  to  its  distance  from 
nostril;  ventrals,  163;  anal  single;  subcaudals,  42;  eye  less  than 
its  distance  from  nostril. 

Color  in  life. — Brownish  lavender  above  with  a  series  of 
eighteen  large,  dark,  purplish  spots  edged  with  black,  each 
extending  across  back  to  first  or  second  row  of  scales;  below 
immaculate  cream  yellow;  subcaudals  with  dull  brown  spots; 
a  large  anchor-shaped,  black-edged  spot  on  nape  of  neck  and 
another  on  head,  the  front  of  which  forms  a  band  that  crosses 
head  and  eyes  diagonally  and  includes  fifth  and  sixth  labials; 
the  main  branch  of  anchor,  which  runs  back  medially,  increases 
in  width  toward  neck  where  it  bifurcates,  sending  a  branch  to 
each  side  of  neck ;  a  diagonal  temporal  streak  present ;  traces  of 
a  yellowish  vertebral  streak  visible. 
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Measurements  of  Holarchus  ancorics  (Girard), 


mm. 

651 
459 

92 
14 
17 


Total  len^h 

Snout  to  vent 

Tail 

Width  of  head 

Length   of   head 

Variation. — There  seems  to  be  much  variation  in  this  species, 
as  the  attached  table  shows.  The  only  definite  localities  given 
are  on  Luzon,  and  it  is  highly  probable  that  specimens  without 
locality  marks  are  also  from  that  island.  The  ventrals  vary 
between  149  and  165,  the  subcaudals,  between  34  and  43.  The 
temporals  vary  equally  between  1  +  2  and  2  +  2.  One  speci- 
men (No.  1554,  Bureau  of  Science  collection)  has  only  a  single 
labial  (the  third)  entering  the  eye;  however,  there  is  an  obvious 
fusion  of  the  third  and  fourth  labials.  In  No.  700,  Bureau  of 
Science  collection,  the  anchor-shaped  marking  is  disconnected 
on  the  frontal,  thus  following  the  marking  in  H,  burksL  In 
all  the  specimens  save  the  one  described  there  are  indications  of 
narrow  bands  between  the  larger  dark  bands;  they  are  usually 
represented  by  a  few  irregular  dots  across  the  body  or  merely 
by  lateral  dots.  No  variations  are  noted  in  the  number  of  pre- 
oculars,  postoculars,  anals,  or  loreals. 


Table  25. — Measurements  and  scale  counts  of  Holarchus  ancorus  (Girard). 


^Q 

Sex  or 

age. 

613 

yg 

700 

YK 

752 

d 

820 

? 

910 

d 

1654 

d 

429 

d 

Locality. 


Manila 

Benguet. . . 
Unknown  . 
Zambales.. 

Bataan 

Unknown  . 
Manila 


Length. 

Tail. 

Ven- 
trals. 

mm. 

mm. 

220 

26 

160 

280 

45 

164 

545 

85 

165 

475 

65 

163 

515 

85 

163 

498 

87 

149 

551 

92 

163 

Sub- 
cau- 
dals. 


34 
43 
40 
37 
42 
43 
42 


^o. 

Upper 
labials. 

Lower 
labials. 

613 

7 

8 

700 

7 

8 

752 

7 

7 

820 

7-8 

7 

910 

7 

7 

1554 

6 

7 

429 

7 

8 

Labials  entering  eye. 


3,4.. 

3,4.. 

3,4. 

3,4. 
f4.5-. 
l3.4. 

3._.. 

3,4.. 


Scale 
rows. 


Tem- 
porals. 


1+2 
2+2 
2+2 
2+2 
1+2 
2+2 
1+2  I 


Collection. 


Bureau  of  Science. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


li  2  I  E.  H.  Taylor. 


HOLARCHUS  ]43 

Remarks, — Boulenger  *  has  placed  Xenodon  ancorus  Girard  as 
a  questioned  synonym  of  this  species.  The  differences  are  ob- 
vious. In  X.  ancorus  there  are  two  preoculars  (the  Ipwer  one 
very  small)  and  there  are  eight  upper  labials,  the  fourth  and 
fifth  entering  the  eye.  It  is  highly  probable  that  this  is  merely 
a  variation  from  the  normal,  as  it  otherwise  agrees  with  the 
normal  form.  In  one  of  the  specimens  (No.  910,  Bureau  of 
Science  collection)  we  have  the  increased  number  of  labials  on 
one  side,  and  the  fourth  and  fifth  labials  entering  the  eye. 

It  is  probably  confined  to  the  Philippines.  The  reference  of 
specimens  to  Java  is  probably  erroneous.  The  species  is  small, 
and  absolutely  harmless.  It  appears  very  gentle  when  handled. 
This  species  is  not  rare  in  Luzon. 

HOLARCHUS  MACULATUS  Taylor 

Plate  15 

Holarchus  maculatus  Taylor,  Philip.  Journ.  Sci.  §  D  13   (1918)   364, 
pi.  1. 

Description  of  species, —  (From  the  type,  No.  40,  E.  H.  Taylor 
collection ;  collected  at  Bunawan,  Agusan,  August,  1912,  by  E.  H. 
Taylor.)  Rostral  moderate,  higher  than  wide;  portion  visible 
above  less  than  half  its  distance  from  rostral;  suture  between 
internasals  as  large  as  or  larger  than  prefrontal  suture;  pre- 
frontals much  larger  than  internasals,  in  contact  laterally  with 
2  labials ;  frontal  hexagonal  in  shape,  its  length  equal  to  parietals, 
a  little  longer  than  its  distance  from  end  of  snout ;  parietals  small, 
as  wide  as  long;  nasal  not  or  at  least  only  partially  divided; 
nostril  pierced  near  posterior  margin ;  no  loreal  present ;  2  small 
preoculars,  upper  twice  as  large  as  lower ;  supraoculair  not  twice 
as  long  as  wide;  2  postoculars;  temporals  1  +  2  (on  left  side 
1  +  1)  ;  7  upper  labials,  only  fourth  entering  eye;  labials  in  the 
following  order  of  size :  sixth,  fourth,  fifth,  seventh,  third,  second, 
first;  mental  small,  twice  as  wide  as  deep;  7  lower  labials,  3 
touching  first  pair  of  chin  shields,  which  are  larger  than  second 
pair;  eye  equal  to  its  distance  from  nostril  or  minutely  less; 
scales  smooth,  in  17  rows;  ventrals,  164;  anal  single;  subcaudals 
double,  54  in  number. 

Color  in  life, — ^Above  pale  lavender,  with  a  series  of  twenty- 
three  broad  blackish  brown  dorsal  spots  extending  laterally  to 
ventrals;  dorsally  the  spots  are  seven  or  eight  scales  wide,  but 
narrowed  laterally  to  a  width  of  one  or  two  scales ;  the  spots  are 
edged  with  narrow  whitish  lines ;  the  nuchal  band  runs  forward 

*  Cat.  Snakes  Brit.  Mus.  2  (1894)  225. 
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and  stops  with  a  blunt  point  on  frontal  scale;  a  narrow  band 
crosses  head  anteriorly  and  includes  eyes;  a  dark  blotch  on 
temporals,  which  is  connected  with  this  band;  small  spots  on 
nasals;  chin  yellow;  on  edges  of  half  of  the  ventrals  are  small 
spots,  which  involve  one  or  two  of  the  body  scales ;  on  each  alter- 
nate ventral  are  two  larger  rectangular  spots ;  throat  variously 
spotted  with  dark;  ventral  surface  yellow;  below  tail  yellowish 
with  very  few  spots  or  none. 

Measurements  of  Holarchus  maculatus   Taylor. 


Total  len^h 

Snout  to  vent 

Tail 

Length  of  head 

Width  of  head 


mm. 
299 
240 

59 

14 

10.5 


Variation, — A  second  specimen  taken  at  the  same  locality  (No. 
41,  E.  H.  Taylor  collection)  is  very  different  in  the  scalation  of 
the  head,  but  it  seems  to  be  an  abnormal  specimen.  A  small 
loreal  is  present  on  the  right  side  of  the  head,  and  the  two  pre- 
oculars  are  fused  into  one,  on  the  left  side.  The  first  lower 
labial  on  both  sides  is  broken  in  two,  making  it  appear  that  there 
is  a  pair  of  minute  chin  shields  behind  the  mental.  The  tem- 
poral elements  on  the  right  side  are  not  normal,  the  parietal  is 
broken,  and  there  are  two  anterior  temporals.  In  coloration  and 
marking  it  is  practically  identical  with  the  type.  Both  this  and 
the  type  specimen  are  from  Bunawan,  Agusan.  I  collected  them 
from  under  piles  of  sod  and  trash. 

This  form  is  obviously  different  from  other  Philippine  species. 
The  markings  are  distinctive.  The  loreal  is  absent,  and  only  a 
single  labial  enters  the  eye;  two  preoculars  are  present.  These 
characters,  together  with  many  minor  differences,  separate  it 
from  H.  meyerinkii  and  H.  ancorus.  From  H.  burksi  it  is  separ- 
ated by  markings  and  coloration  and  the  above-mentioned  char- 
acters, save  that  of  the  single  labial  entering  the  eye,  on  which 
the  two  forms  agree. 

Table  26. — Measurements  and  scale  counts  of  Holarchus  maculatus  Taylor. 


No. 

Locality. 

J3 

to 
c 

*5 

1 

1^ 

1 

3 

ii 

art 

i 

Is 

£ 

"3 

li 

o 

6 

2 

r2 

Collection. 

hJ 

H 

> 

W 

U^ 

kJ 

pL.     JPl, 

>-A 

'■"S 

w 

H 

- 

mm 

mm 

40 

Bunawan,  Agusan.. 

299 

59 

164 

54 

7 

7 

2 

2 

0 

1 

17 

/2+31 
11+3/ 

E.  H.  Taylor. 

41 

do 

258 

50 

162 

54 

7 

7 

2-1 

2 

1-0 

1 

17 

mi] 

Do. 
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HOLARCHUS  BURKSI  Taylor 
Plate  16 
Holarchus  burksi  Taylor,  Philip.  Journ.  Sci.  §  D  13   (1918)  365,  pi.  2. 

Description  of  type, —  (No.  200,  E.  H.  Taylor  collection;  col- 
lected at  Sumagui,  Mindoro,  December,  1916,  by  Clark  Burks.) 
Head  rather  distinct  from  neck ;  rostral  high,  bending  back  over 
snout,  pointed  behind ;  internasals  narrowed  on  inner  side,  much 
wider  than  long,  the  suture  between  them  much  less  than  pre- 
frontal suture;  prefrontals  somewhat  rectangular,  almost  twice 
as  wide  as  long;  frontal  shield-shaped,  much  longer  than  its 
distance  from  end  of  snout,  equal  to  parietal  in  length,  not  twice 
as  broad  as  supraocular  but  of  nearly  equal  length ;  parietals  as 
broad  as  long,  bordered  by  2  temporals;  nasal  undivided,  the 
anterior  portion  much  the  higher ;  loreal  large,  longer  than  wide ; 
a  single  elongate  preocular,  widely  separated  from  frontal;  2 
subequal  postoculars ;  temporals  1  +  2 ;  7  upper  labials,  fourth 
alone  entering  eye;  upper  margin  of  labial  series  very  much 
broken ;  7  lower  labials,  4  touching  the  large  chin  shields ;  second 
pair  of  chin  shields  about  half  the  size  of  first  pair;  scales  in  17 
rows,  smooth;  the  smallest  scales  are  the  dorsal,  of  angular 
shape;  laterally,  the  scales  are  larger  and  rounding;  ventrals, 
154;  anal  divided;  subcaudals,  32. 

Color  in  life. — Above  grayish  brown,  becoming  more  gray  later- 
ally, with  a  median,  dorsal  salmon-pink  streak  going  the  length 
of  body;  body  traversed  by  twenty  saddlelike  blotches  which 
widen  medially  to  the  width  of  three  scales  and  narrow  greatly 
laterally,  usually  to  the  width  of  one  scale ;  the  blotches  are  black, 
inclosing  a  gray  spot  dorsally,  the  entire  blotch  edged  with  a 
narrow  grayish  white  line,  less  apparent  medially ;  between  each 
two  blotches  laterally  there  is  a  series  of  two  or  three  small,  elon- 
gate, white-edged,  dark  spots,  each  smaller  than  a  scale;  neck 
with  a  forked  blotch,  each  leg  of  which  begins  laterally  at  the 
seventh  ventral  and  extends  upward  and  forward  where  the  two 
meet  medially,  some  distance  behind  parietals,  and  run  forward 
much  narrowed  to  the  middle  of  frontal ;  a  dark  broad  line  below 
eye,  which  is  more  or  less  continuous  with  a  band  crossing  snout 
on  or  about  the  anterior  level  of  eyes ;  a  diagonal  line  beginning 
on  second  Ventral  runs  up  to  parietals ;  a  spot  below  nostril  and 
another  on  sixth  labial ;  two  or  three  spots  on  lower  labials ;  four 
ventrals  on  neck  with  spots;  ventrally,  an  immaculate,  brilliant, 
rosy  pink,  almost  red  toward  end  of  body. 
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Measurements  of  HolarchtLS  burksi  Taylor. 

mm. 

Total    length  381 

Snout  to  vent  334 

Tail  47 

Width  of  head  11 

Length  of  head  13 

Remarks, — In  markings  this  species  much  resembles  the  Phil- 
ippine Holarchics  ancorus,  but  is  well  differentiated  by  having  the 
single  labial  entering  the  eye,  the  undivided  nasal,  and  the  divided 
anal.  It  agrees  with  H.  woodmasoni  and  H.  maculattts  in  having 
a  single  labial  entering  the  eye;  the  differences  from  the  latter 
are  pointed  out  under  the  discussion  of  that  species;  from  the 
former  it  differs  by  a  very  much  reduced  number  of  subcaudals 
and  ventrals  and  the  undivided  anal ;  the  coloration  also  is  totally 
different.  Its  closest  affinity  seems  to  be  with  H.  beddomii,  which 
also  has  an  undivided  nasal  and  a  divided  anal.  This  species 
differs  in  having  the  fourth  and  fifth  labials  entering  the  eye. 
The  markings  and  coloration  are  also  quite  different.  The 
species  is  named  for  Mr.  Clark  Burks,  who  collected  the  unique 
specimen  and  presented  it  to  me. 

Genus  OLIGODON  Boie 

Oligodon  BoiE,  Isis  (1827)  519;  Wagler,  Syst.  Amph.  (1830)  191; 
DuMERiL  and  Bibron,  Erp.  Gen.  7  (1854)  54;  Gunther,  Cat.  Col. 
Snakes  (1858)  20;  Kept.  Brit.  India  (1864)  205;  Jan,  Arch.  Zool. 
Anat.  Phys.  2  (1862)  36;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886) 
106;  BouLENGER,  Fauna  Brit.  India,  Rept.  (1890)  317;  Cat.  Snakes 
Brit.  Mus.  2  (1894)  233;  Casto  de  Elera,  Cat.  Fauna  Filipinas  1 
(1895)   426. 

Calamaria,  part.,  Schlegel,  Phys.  Serp.   2    (1837)    25. 

Homalosoma,  part.,  Jan,  Arch.  Zool.  Anat.  Phys.  2   (1862)  33. 

Rhynchocalamus  Gunther,  Proc.  Zool.  Soc.  London    (1864)    491. 

Tripeltis  CoPE,  Proc.  Am.  Philos.  Soc.  23   (1886)  487. 

Maxillary  teeth,  6  to  8 ;  the  posterior  somewhat  enlarged  and 
compressed;  no  pterygoid  teeth,  the  palate  being  without  teeth 
or  with  2  or  3  on  each  palatine ;  head  short  and  not  or  but  slightly 
distinct  from  neck;  eye  small,  pupil  round;  body  cylindrical; 
scales  in  15  or  17  rows;  anal  single  or  double;  nasal  single  or 
double. 

This  genus  is  closely  related  to  Holarchiis,  there  beifig  no  sharp 
dividing,  line  between  them. 

Oligodon  is  a  genus  with  a  large  number  of  species  distributed 
from  northeastern  Africa,  through  southern  Asia,  and  the  Malay 
Archipelago.  Foifr  species  have  been  described  from  the  Phil- 
ippines. 
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Key  to  the  Philippine  species  of  Oligodon  Boie.* 

a\  Scales  in  15  rows;  anal  entire. 
6\  One  postocular. 

c\  No  loreal;  dark  brown  with  a  yellowish  vertebral  streak;  below 
yellowish  with  large,  rectangular,  black  spots;  chevron-shaped 
bands  on  head.  Southern  Negros— .  0.  modestus  Giinther  (p.  147). 
c'.  A  small  loreal;  dark  purplish  brown  above  with  yellow  dots  and 
a  series  of  18  large,  rhomboidal,  brownish  yellow,  black-edged 
spots;  yellowish  below.      Mindanao  and  Balabac. 

0.  notospilus  Gunther  (p.  148). 

b'.  Two  postoculars;  loreal  present;  dark  purplish  brown  above  with  11 

small,  dark  red,  dark-edged  rhomboidal  spots  along  back;   ventral 

surface  rose  red.     Palawan 0.  iwahigensis  Griffin  (p.  149). 

a\  Scales  in  15  rows;  anal  divided;  dark  gray  above,  with  a  series  of 
small  white  spots  with  black  edges  on  back;  orange  beneath. 
Busuanga 0.  schadenbergi   Boettger    (p.  151), 

All  of  these  species  are  small  and  appear  to  be  very  rare,  as 
only  one  or  two  specimens  of  each  have  been  collected. 

OLIGODON   MODESTUS  Gunther 
Plate  13,  figs.  3  to  5 

Oligodon  modestus  Gunther,  Rept.  Brit.  India  (1864)  210;  Proc. 
Zool.  Soc.  London  (1879)  77;  Boettger,  Ber.  Senck.  Nat.  Ges. 
(1886)  106;  Boulenger,  Cat.  Snakes  Brit.  Mus.  2  (1894)  238,  pi. 
10,  fig.  3;  Casto  de  Elkia,  Cat.  Fauna  Filipinas  1  (1895)  426; 
Griffin,  Philip.  Journ.  Sci.  §  D  6  (1911)  260;  Taylor,  Philip. 
Journ.  Sci.  §  D  12  (1917)  359. 

Description  of  species', —  (From  Boulenger.)  ''Nasal  divided; 
portion  of  rostral  seen  from  above  as  long*  as  its  distance  from 
the  frontal ;  suture  between  the  internasals  a  little  shorter  than 
that  between  the  prefrontals;  frontal  longer  than  its  distance 
from  the  end  of  the  snout,  as  long  as  the  parietals;  no  loreal; 
one  prse-  and  one  postocular ;  temporals  1  +  2  or  1  +  3 ;  six  upper 
labials,  third  largest  and  entering  the  eye;  three  or  four  lower 
labials  in  contact  with  the  anterior  chin-shields,  which  are  longer 
than  the  posterior.  Scales  in  15  rows.  Ventrals  158-170 ;  anal 
entire;  subcaudals  41.  Dark  brown  above,  with  a  yellowish 
vertebral  streak;  a  yellowish  chevron-shaped  band  on  the  occi- 
put ;  lower  parts  yellowish,  with  quadrangular  black  spots.'' 

Measurements  of  Oligodon  modestus  Gunther, 

mm. 
Total  length  350 

Snout  to  vent  295 

Tail  55 


*  Casto  de  Elera  lists   0.  sublineatus   Giinther   as  occurring  in   Samar. 
This  is  probably  erroneous. 
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Remarks. — The  type,  collected  by  H.  Cuming,  is  reported  from 
*Thilippine  Islands;"  the  exact  locality  is  no  longer  known.  A 
specimen  is  recorded  from  southern  Negros,  taken  by  A.  Everett. 
Both  these  specimens  are  males.  I  failed  to  find  this  species  in 
my  collecting  in  central  and  northern  Negros ;  if  it  occurs  there, 
it  is  probably  very  rare. 

OLIGODON    NOTOSPILUS  GUnther 

Plate  7,  fig.  2;  Plate  17,  figs.  3  to  5;  Plate  18,  fig.  1 

Oligodon  notospilus  Gunther,  Proc.  Zool.  Soc.  London  (1873)  169, 
pL  18,  fig.  A;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  106;  Boulen- 
GER,  Cat.  Snakes  Brit.  Mus.  2  (1894)  239;,  Casto  de  Elera,  Cat. 
Fauna  Filipinas  1  (1895)  426;  Griffin,  Philip.  Journ.  Sci.  §  D 
6    (1911)    260. 

Description  of  species. —  (From  No.  242,  E.  H.  Taylor  collec- 
tion; collected  at  Balabac,  1916,  by  C.  M.  Weber.)  (Adult 
female.)  Head  not  or  but  slightly  distinct  from  neck,  with 
snout  moderately  blunt;  rostral  high,  bent  over  snout,  portion 
visible  above  shorter  than  its  distance  from  frontal;  inter- 
nasals  four-sided,  narrov^ed  medially,  the  sutures  v^ith  pre- 
frontals and  nasals  largest,  the  suture  v^ith  the  latter  slightly 
smaller  than  that  with  the  former  but  much  larger  than  the 
sutures  with  rostral;  prefrontals  about  twice  as  large  as  inter- 
nasals,  extending  laterally  to  below  level  of  middle  of  eye ;  suture 
between  prefrontals  little  larger  than  that  between  internasals; 
sutures  formed  with  frontal  and  internasals  largest,  subequal; 
frontal  distinctly  longer  than  its  distance  from  end  of  snout, 
a  little  longer  than  wide,  two  to  two  and  a  half  times  as  wide  as 
supraocular,  but  little  shorter  than  parietals;  latter  about  as 
broad  as  long,  narrowly  separated  from  fifth  labial,  bordered 
by  2  temporals  and  a  postparietal  scale  larger  than  body  scales ; 
nasal  apparently  divided;  loreal  small,  distinctly  longer  than 
wide ;  a  single  preocular  larger  than  loreal ;  supraocular  elongate, 
about  twice  as  long  as  wide,  more  than  half  the  length  of 
frontal ;  rather  large  postocular ;  temporals  1  +  2,  set  diagon- 
ally ;  7  upper  labials,  third  and  fourth  entering  eye ;  8  lower 
labials,  4  touching  first  pair  of  chin  shields,  which  are  larger 
than  second  pair;  scales  in  15  rows;  ventrals,  139;  anal  single; 
subcaudals,  35. 

Color  in  alcohol. — Dark  purplish  brown  above  with  numerous 
yellow  spots,  suggesting  a  reticulated  pattern,  and  a  series  of 
eighteen  median,  rhomboidal,  yellowish  brown  spots  with 
blackish  edges;  head  yellowish  brown  with  two  chevron-shaped 
dark  bands,  the  anterior  including  the  eyes;  the  second  band 
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rises  from  fourth  ventral,  passes  across  angle  of  jaw,  and  ends 
in  a  point  on  frontal;  behind  this  is  a  similar  chevron-shaped 
band  of  yellowish  brown  reaching  frontal;  a  few  irregular 
blotches  on  labials  and  throat ;  belly  yellowish. 

Measurements  of  Oligodon  notospilus  Giinther, 

mm. 

Total   length  345 

Snout  to  vent  292 

•     Tail                 ,  *                                                          53 

Width  of  head  10 

Length  of  head  13 

Remarks,— r-This  species  has  been  known  only  from  the  type 
since  its  discovery  about  1870  in  Mindanao.  The  specimen  here 
described  agrees  remarkably  well  with  the  type  description. 
In  coloration  and  markings  it  is  identical  with  the  description 
and  the  plate.  The  variation  in  the  ventral  count  is  only  four ; 
the  subcaudal  count  is  identical.  In  the  specimen  at  hand  the 
subcaudals  are  all  divided,  and  there  are  four  instead  of  three 
lower  labials  touching  the  first  pair  of  chin  shields. 

OLIGODON    IWAHIGENSIS   Griffin 

Plate  18,  fig.  2 

Oligodon  iivahigensis  Griffin,  Philip.  Journ.  Sci.  §  A  4   (1909)    598; 
§   D   6    (1911)    260. 

Description  of  species. —  (From  the  type  specimen,  No.  R  lb, 
Bureau  of  Science  collection;  collected  at  Iwahig,  Palawan,  by 
W.  Schultze.y  Maxillary  teeth  6,  2  teeth  on  each  palatine; 
head  not  or  scarcely  distinct  from  neck,  much  narrowed  on 
snout;  rostral  about  as  high  as  wide,  well  visible  from  above, 
pointed  behind;  sutures  with  anterior  nasal  largest,  the  portion 
of  rostral  seen  from  above  shorter  than  its .  distance  from 
snout;  internasals  about  half  as  large  as  prefrontals,  their 
shortest  sides  joining,  the  suture  between  them  equal  or  nearly 
equal  to  that  between  prefrontals;  latter  wider  than  deep,  the 
suture  with  frontal  largest,  that  with  loreal  smallest;  frontal 
but  little  longer  than  wide,  almost  a  regular  hexagon,  more 
than  twice  as  wide  as  supraoculars  and  longer,  its  length 
greater  than  its  distance  from  end  of  snout;  parietals  longer 
than  frontal,  in  contact  with  1  postocular,  much  narrowed 
behind;  nostril  between  2  nasals,  the  anterior  largest,  both 
touching  first  labial ;  loreal  small,  little  more  than  half  the  size 
of  preocular;  1  preocular,  higher  than  wide;  2  postoculars,  the 

upper  largest;  temporals  1  +  V  *^  anterior  in  contact  with 
the  2  postoculars;  7  upper  labials,  third  and  fourth  entering 
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eye,  sixth  largest,  first  smallest;  7  lower  labials,  first  4  in 
contact  with  anterior  chin  shields,  which  are  much  larger  than 
second  pair;  mental  wider  than  deep,  separated  from  first  pair 
of  chin  shields;  scales  smooth,  rounded,  in  15  rows;  no  apical 
pits  evident;  139  ventrals;  subcaudals,  36;  anal  entire;  tail 
ending  in  a  sharp  point,  slender. 

Color. — Dark  purplish  brown  above  with  eleven  small,  light 
brown,  rhomboidal  spots  along  back;  lateral  scales  finely 
flecked  with  white  dots;  occasional,  larger  white  spots  present; 
upper  surface  of  head  gray-brown,  with  a  chevron-shaped,  brown 
band  passing  through  eyes,  rather  dim  between  eyes;  a  second 
chevron-shaped,  dark-brown  band  on  neck,  its  point  nearly  con- 
fluent with  middle  of  first  band;  behind  this  a  similar  stripe  of 
lighter  brown,  wider  on  side  than  medially;  a  dark  spot  on 
sixth  upper  labial  and  another  on  fourth  and  fifth  lower  labials ; 
two  distinct  spots  on  anterior  chin  shields;  chin  with  various 
small  spots;  throat  with  a  large  blotch  confluent  with  the 
chevron-shaped  neck  band ;  remainder  of  ventral  surface  uniform 
coral  red  (cream  color  in  alcohol) .  The  body  coloration  extends 
slightly  on  the  ventral  scales. 


Measurements  of  Oligodon  iwahigensis  Griffin. 


mm. 


Total  length  324 

Snout  to  vent  267 

Tail  57 

Width  of  head  8.5 

Length  of  head  12.5 

Variation. — No  variation  in  scalation  is  observable  save  that 
in  No.  R  923  the  anal  is  divided.  Both  specimens  have  a  small 
scale  inserted  between  the  last  ventral  and  the  anal.  The 
coloration  and  marking  are  the  same. 

Remarks. — I  am  not  yet  fully  convinced  as  to  the  distinctness 
of  this  species  from  0.  schadenbergi.  The  latter  species  is  de- 
scribed as  follows :  **Anal  divided — dark  gray  above  with  white 
black-edged  spots, — orange  below,''  whereas  the  present  species 
has  the  anal  entire  and  is  purplish  brown  above  with  small, 
red,  black-edged  spots,  and  rose  below.  However  the  color  of 
the  type  of  0.  iwahigensis  easily  fits  the  color  scheme  of  0. 
schadenbergi  since  it  has  been  preserved  in  alcohol.  The  anal 
character  would  separate  them,  were  it  constant;  but  the  fact 
that,  of  the  two  specimens  of  0.  iwahigensis  examined,  one  has 
the  anal  single  and  the  other  double,  leads  me  to  suspect  that 
the  two  forms  may  be  the  same,  and  that  one  or  the  other 
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of  the  types  is  anomalous  with  respect  to  that  character.  This 
question  will  not  be  satisfactorily  settled  until  the  types,  or  a 
series  of  specimens  from  both  type  localities,  can  be  compared. 
From  0.  notospilus  it  differs  in  coloration  and  markings,  the 
former  having  eighteen  instead  of  eleven  spots. 

Table  27. — Measurements  and  scale  counts  of  Oligodon  iwahigensis 

Griffin. 


R    16.  type  . 
R  923,  type  . 


Locality. 


Collector. 


Iwahigr,  Palawan W.  Schultze  . 

-'-.-do _— !  C.  H.Lamb.- 


Lengrth. 

mtn, 
324 
330 


Tail. 


mm. 
57 
60 


No. 


R    16,  type  . 
R  923.  type  . 


Ven- 

tralB. 

Subcau- 
dals. 

Anals. 

Scale 
rows. 

Postoc- 
ulars. 

139 

^    36 

1 

15 

2 

142 

36 

2 

15 

2 

Collection. 


Bureau  of  Science. 
Do. 


OLIGODON    SCHADENBERGI    Boettger 

Oligodon  schadenbergi  Boettger,  Abh.  Mus.  Dresden  7    (1894-95)   4; 
Griffin,  Philip.  Journ.  Sci.  §  D  6    (1911)   260. 

Description  of  species, —  (After  the  type  description.)  From 
Oligodoyi  vertebralis  Giinther,  of  South  Borneo,  it  is  distin- 
guished by  a  shorter,  blunter  head ;  by  a  frontal  two  and  a  half 
to  three  times  as  wide  as  the  supraocular ;  by  a  smaller  loreal ; 
and  by  the  internasal  suture  which  is  distinctly  shorter  than  the 
prefrontal  suture;  the  ventral  counts  are  smaller  (145-147 
as  against  154)  and  the  subcaudals  are  fewer  (39  as  against 
54).  Head  short,  snout  blunt;  nasal  large,  divided;  part  of 
rostral  visible  above  about  as  long  as  prefrontal  suture;  in- 
ternasal suture  considerably  shorter  than  prefrontal  suture; 
frontal  somewhat  longer  than  its  distance  from  end  of  snout, 
somewhat  shorter  than  parietals,  broadly  hexangular,  at  least 
two  and  a  half  times  wider  than  supraocular;  a  small  trape- 
zoidal loreal;  1  preocular,  and  2  postoculars;  7  upper  labials, 
third  and  fourth  entering  eye;  4  lower  labials  touching  first 
chin  shields,  which  are  almost  twice  the  length  of  second; 
scales  in  15  rows;  ventrals,  145  to  147;  anal  divided;  subcau- 
dals, 38  or  39. 

Color. — Above  dark  gray  strongly  contrasted  with  the  orange- 
colored  underside;  marked  as  Oligodon  bitorquatus  Boie,  with 
very  small,  black-edged  spots  in  a  netlike  pattern ;  head  yellowish 
brown  with  two  broad  crossbands  (as  in  0.  vertebralis  Giinther)  ; 
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a  spot  under  nostril;  edges  of  lower  jaw  and  throat  with  larger 
blotches  of  darker;  under  tail  brick  red;  sometimes  with  a 
median  series  of  larger,  white,  black-edged  dots. 

Remarks. — The  types  consist  of  two  adults  and  a  half-grown 
specimen  from  Busuanga.  I  failed  to  obtain  specimens  of  this 
rare  snake  during  my  recent  visit  to  Busuanga.  Only  the  types 
are  known. 

Genus  GONYOSOMA  Wagler 

Gonyosoma  Wagler,  Icon.  Amph.  (1828)  Nat.  Syst.  Amph.  (1830) 
184;  DUMERIL  and  BiBRON,  Erp.  Gen.  7  (1854)  213;  Gunther, 
Cat.  Col.  Snakes  (1858)  122;  Kept.  Brit.  India  (1864)  293;  Boett- 
GER,  Ber.  Senck.  Nat.  Ges.  (1886)  110;  Casto  de  Elera,  Cat.  Fauna 
Filipinas    1     (1895)    432. 

Coluber,  part.,  BoiE,  Isis  (1827)  537;  Boulenger,  Fauna  Brit.  India, 
Kept.  (1890)  330;  Sclater,  Journ.  As.  Soc.  Bengal  60  (1891)  239; 
Boulenger,  Cat.  Snakes  Brit.  Mus.  2  (1894)  24. 

Herpetodryas,  part.,  Schlegel,  Phys.  Serp.  2  (1837)  189;  Cantor, 
Cat.  Mai.   Kept.    (1847)    80.     - 

Tyria  FiTziNGER,  Neue  Class.  Rept.    (1843)    60. 

Body  compressed;  ventrals  more  than  200,  slightly  keeled, 
turning  up  on  sides;  snout  subacuminate ;  teeth  smooth,  equal 
in  length ;  1  preocular,  2  postoculars ;  eye  small,  pupil  round ;  head 
shields  regular ;  head  slender,  distinct  from  neck ;  scales  smooth 
or  feebly  keeled;  scales  in  23  to  27  rows;  tail  long;  subcaudals 
double. 

The  genus  is  not  a  large  one  and  has  frequently  been  regarded 
as  belonging  to  the  genus  Elaphe.  This  association  however  is 
not  warranted.  One  species,*  Gonyosoma  oxycephalum  (Boie), 
enters  the  Philippines.  Th^  snakes  of  this  species  are  arboreal 
in  habit  and  feed  largely  on  small  mammals  and  birds.  Gun- 
ther t  states  that  they  are  of  fierce  disposition,  and  that  in  order 
to  strike,  they  raise  the  anterior  third  of  the  body  from  the 
ground.     They  are  harmless  to  man. 

GONYOSOMA    OXYCEPHALUM     (Boie) 

Coluber   oxycephalus    Boie,    Isis    (1827) ;    Boulenger,    Fauna    Brit. 

India,  Rept.  (1890)  335;  Sclater,  Journ.  As.  Soc.  Bengal  60  (1891) 

239;  Boulenger,  Cat.  Snakes  Brit.  Mus.  2  (1894)  56. 
Gonyosoma  viride  Wagler,  Icon.  Amph.   (1828)   pi.  9. 
Herpetodryas  oxycephalies   Schlegel,  Phys.  Serp.   2    (1837)    189,  pi. 

7,  figs.  8  and  9;  Abbild.  (1844)  pi.  44,  figs.  1-9;  Cantor,  Cat.  Mai. 

Rept.    (1847)   80. 


*  Casto  de  Elera's  record  of  Gonyosoma  frenatum  Gray  is  very  probably 
erroneous,  as  that  species  is  confined  to  India. 
tRept.  Brit.  India  (1864)  294. 
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Alopecophis  chaly belts  Gray,  Ann.  &  Mag.  Nat.  Hist.  II  4    (1849) 

247. 
Gonyosoma  oxycephalum  DuMERiL  and  Bibron,  Erp.  Gen.   7    (1854) 

213;    GuNTHER,   Cat.    Col.    Snakes    (1858)    122;    Kept.    Brit.   India 

(1864)   294;  Peters,  Mon.  Berl.  Ak.   (1861)    688;  Jan,  Icon.  Gen. 

(1869)    31,  pi.   1;    Stoliczka,  Journ.  As.   Soc.   Bengal  39    (1870), 

193;  42  (1873)   123;  Theobald,  Cat.  Kept.  Brit.  India  (1876)   189; 

BOETTGER,  Ber.  Senck.  Nat.  Ges.  (1886)  110;  Casto  de  Elera,  Cat. 

Fauna  Filipinas  1    (1895)    432;  Barbour,  Mem.  Mus.  Comp.  Zool. 

Harvard   Coll.   44    (1912)    116;    Taylor,    Philip.   Journ.   Sci.   §   D 

12   (1917)   359. 
Elaphe  oxycephala  Griffin,  Philip.  Journ.  Sci.  §  A  4    (1909)    597; 

§  D  6   (1911)   260. 

Description  of  species. —  (From  No.  231,  Bureau  of  Science 
collection ;  collected  at  Iwahig,  Palawan,  October,  1910,  by  C.  H. 
Lamb.)  Body  slender,  elongate,  compressed;  tail  elongate,  slen- 
der ;  head  narrow,  subacuminate,  slightly  distinct  from  neck ;  ros- 
tral about  one-third  broader  than  high,  visible  above,  its  suture 
with  nasal  nearly  double  that  with  internasals  or  first  labials; 
internasals  as  wide  as  deep,  their  mutual  suture  equal  to  that 
with  prefrontals,  a  little  longer  than  wide,  five-sided,  bending 
low  on  side  of  head,  broadly  in  contact  with  loreal  and  pre- 
ocular;  frontal  large,  equal  to  its  distance  from  rostral,  about 
one-eighth  longer  than  wide,  in  contact  with  preocular,  much 
longer  and  wider  than  supraoculars ;  parietals  longer  than  wide, 
larger  than  frontal,  bending  down  on  sides  of  head,  touching 
only  upper  postoculars ;  nasal  divided,  the  anterior  part  largest ; 
loreal  nearly  three  times  as  long  as  wide,  touching  3  labials ;  pre- 
ocular three  times  the  size  of  loreal,  touching  3  labials  and 
frontal;  2  postoculars,  the  superior  more  than  twice  as  large 
as  the  inferior;  2  anterior  temporals,  the  lower  barely  in  con- 
tact with  lower  preocular,  the  upper  touching  both;  temporal 
formula,  2  4-3  +  3;  9  upper  labials,  anterior  ones  higher  than 
wide,  sixth  and  seventh  entering  orbit,  ninth  and  eighth 
largest;  13  lower  labials,  5  pairs  in  contact  with  anterior  chin 
shields,  which  are  about  three  time^  as  large  as  posterior;  eye 
small,  its  diameter  contained  in  length  of  snout  about  three 
times;  30  scale  rows  on  neck,  25  rows  around  body,  smooth 
anteriorly  but  more  or  less  distinctly  keeled  on  latter  half  of 
body;  scales  sharp-pointed  posteriorly,  the  median  row  not  en- 
larged, the  outer  slightly  so;  ventrals,  246;  anal  divided;  sub- 
caudals,  133,  in  double  rows;  ventrals  and  subcaudals  slightly 
keeled,  the  edges  bending  up  on  sides,  slightly  notched  at 
bend. 


154  SNAKES   OF  THE   PHILIPPINE  ISLANDS 

Color  in  life, — Above  bright  yellowish  to  whitish  green, 
growing  more  yellowish  green  on  sides ;  anterior  part  of  scales, 
and  skin  between  scales,  tinged  with  bluish  slate  or  cream 
yellow;  skin,  when  distended,  shows  dim  diagonal  bars  of 
darker  and  lighter  color;  head  olive,  labials  greenish,  tail 
yellowish  drab  to  flesh  color,  anterior  part  of  scales  with  dim 
dark  edge;  below  more  yellowish  than  on  sides,  inner  sutures 
of  subcaudals  edged  with  darker;  chin,  throat,  and  belly  cream 
yellow;  outer  edges  of  ventrals  greenish. 

Measurements  of  Gonyosoma  oxycephalum    {Bote). 

mm. 

Total  length  1,965 

Snout  to  vent  1,480 

Tail  485 

Length   of  head  52 

Width  of  head  27 

Variation, — Philippine  specimens  examined  have  the  follow- 
ing variations  in  scale  counts:  Ventrals,  240  to  253;  subcau- 
dals, 122  to  135;  upper  labials,  8  to  11;  and  lower  labials,  12 
to  15.  One  specimen  (No.  415,  Bureau  of  Science  collection) 
has  the  right  internasal  and  the  two  right  nasals  fused  into  a 
single  scale.  No.  327  (E.  H.  Taylor  collection)  has  the  head 
blackish  with  a  longitudinal  dark  line  on  side  of  head,  and  with 
much  dark  color  on  body  scales. 

Boulenger  *  gives  the  variation  in  scale  counts  as  follows : 
Ventrals,  233  to  263;  subcaudals,  122  to  149;  9  to  11  upper 
labials,  2,  rarely  3,  entering  eye ;  scales  in  23  to  27  rows  around 
body.  His  specimen  "g"  from  the  Philippines  (exact  locality 
unknown)  has  27  scale  rows.  The  largest  specimen  he  lists 
measures  2,300  millimeters  in  length;  the  tail,  480. 

Remarks, — This  large  arboreal  snake  probably  attains  a 
length  of  2.5  meters.  It  is  not  rare  in  the  Philippines,  but  is 
confined  largely  to  forested  or  mountainous  districts.  Speci- 
mens I  have  observed  in  a  wild  state  were  usually  coiled  about 
branches  of  trees.  One  young  specimen  captured  was  coiled 
under  a  small  fallen  log.  In  the  Philippines  it  has  been  taken 
in  Luzon  (several  localities),  Palawan,  Balabac,  and  Negros. 
It  probably  occurs  in  all  of  the  larger  islands.  It  is  also 
known  from  Tenasserim,  Malay  Peninsula,  Java,  Borneo,  and 
the  Natuna  Islands.     The  snake  is  not  poisonous. 

*Cat.   Snakes   Brit.   Mus.   2    (1894)    57. 
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Table   28. — Measurements   and  scale   counts   of   Gonyosoma   oxycephalum 

{Bote). 


No. 


229 
230 
281 
415 

327 
1100 


Locality. 


Iwahigr,  Palawan 

do.- 

do - 

do 

Balabac 

Los  Baftos.  Laguna 


Collector, 


C.  M.  Weber . 
C.  H.  Lamb_. 

do 

C.  M.  Weber . 

do 

E.  H.  Taylor . 


Sex 


9 

d" 
d 


Length. 

Tail. 

Ven- 
tralB. 

mm. 

mm. 

1435 

325 

263 

1815 

460 

246 

1%5 

485 

246 

1530 

375 

240 

1155 

260 

247 

450 

80 

246 

Sub- 
cau- 
dals. 


127 
188 
188 
185 
122 
(•) 


No. 


229 
230 
231 
415 
827 
1100 


.    ' 

Labials. 

Scale 

rows. 

Anals. 

Upper. 

Lower. 

Enter 
eye. 

Touch 

chin 

shields. 

Neck. 

Body. 

2 

9 

14 

6,7 

6 

31 

25 

2 

10-11 

14 

6,7 

6 

31 

25 

2 

9 

13 

6,7 

6 

30 

25 

2 

9 

15 

6,7 

6 

29 

25 

2  i           9 

14 

6,7 

6 

29 

25 

2 

8-9 

12 

5,6 

6 

29 

25 

Collection. 


Bureau  of  Science. 

Do. 

Do. 

Do. 
E.  H.  Taylor. 

Do. 


•  Mutilated. 

Genus  ELAPHE  Fitzinger 

Coluber  BoiE,  Isis    (1826)    209;   Gunther,  Kept.  Brit.  India    (1864) 

237;  BouLENGER,  Cat.  Snakes  Brit.  Mus.  2   (1894)    24. 
Elaphe  Fitzinger,  in  Wagler's  Descr.  et  Icon.  Amphib.  3    (1833)  pi. 

27;   Stejneger,  Bull.  U.  S.  Nat.  Mus.  58   (1907)   307. 
Plagiodon  DUMERIL  and  Bibron,  Mem.  Ac.  Sci.  23    (1853)   447;  Erp. 

Gen.  7    (1854)    170. 
Elaphis  Bonaparte,  Mem.  Acad.  Sci.  Torino  II  2   (1840)   402. 
Composoma    (non    Serv.)    Dumeril   and   Bibron,    Mem.    Ac.    Sci.    23 

(1853)   453;  Erp.  Gen.  7   (1854)   291;  Gunther,  Kept.  Brit.  India 

(1864)  243. 

The  name  Ela/phe  must  stand  for  this  genus  as  ia  shown  by 

Stejneger;  and  Coluber,"^  the  usually  accepted  name,  must  be 

used  for  the  genus  of  poisonous  vipers,  usually  known  as  Vipera. 

Two  fairly  well-defined  species  of  this  genus  are  found  in  the 

Philippines. 

Key  to  the  Philippine  species  of  Elaphe  Fitzinger. 
a^.  Ventrals,  216  to  233 ;  subcaudals,  87  to  100 ;  markings  on  head  and  neck 
wanting  or  indistinct;   young,  with  narrow  dim  whitish  transverse 

white  bars E.  erythrura   (Dumeril  and  Bibron)   (p.  156). 

ct\  Ventrals,  223  to  238 ;  subcaudals,  103  to  110 ;  markings  on  head  and  neck 
distinct;  young,  brown  with  black  transverse  bars  inclosing  light  spots 

E.  philippina  Griffin    (p.  159). 


*Bull.  U.  S.  Nat.  Mus.  58    (1907)    443. 
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ELAPHE    ERYTHRURA    (Dum6rll   and    Bibron) 

Plagiodon  erythrurus  Dumeril  and  Bibron,  Erp.  Gen.  7   (1854)   175; 

Peters,  Mon.  Berl.  Ak.   (1861)   684;  Jan,  Elenco  Sist.  Ofid.  Milan 

(1863)  61;  Icon.  Gen.  (1867)  21,  pi.  4,  fig.  2;  Steindachner,  Sitzb. 

Ak.  Wien.  c.  1    (1891)  141. 
Composoma  melanurum  var.  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854) 

301;  Gunther,  Proc.  Zool.  Soc.  London    (1873)    169;  Muller,  TIL 

Nacht.  Cat.  Herp.  Samml.  Basel  Mus.   (1883)    14   (var.);  Fischer, 

Jahrb.  wiss.  Anst.  Hamburg  2   (1885)   80  and  101  var. 
Elaphis  subradiatus,  part.,  Gunther,  Cat.  Col.  Snakes   (1858)   95. 
Spilotes  melanurusy  part.,  Gunther,  Cat.  Col.  Snakes  (1858)   97. 
Elaphis  melanurus  var.  manillensis  Jan,  Icon.  Gen.  21    (1867)    pi.  4, 

fig.  2. 
Elaphe  melanurum  var.   celebensis  Jan,  Icon.   Gen.  21    (1867)    pi.   5, 

fig.   2. 
Composoma  melamurum  var.  erythrurum  Fischer,  Jahrb.  wiss.  Anst. 

Hamburg  2    (1885)    101;   Boettger,  Ber.   Senck.  N^t.  Ges.    (1886) 

108    (var.   erythmra). 
Elaphe  erythrura  Griffin,  Philip.  Journ.  Sci.  §  D  5   (1910)  213;  §  D  6 

(1911)  260;  Taylor,  Philip.  Journ.  Sci.  §  D  12  (1917)  359. 

Description  of  species. —  (From  No.  69,  E.  H.  Taylor  collec- 
tion; collected  at  Bunawan,  Agusan,  Mindanao,  July  15,  1913, 
by  E.  H.  Taylor.)  (Adult  male.)  Rostral  higher  than  wide, 
visible  above,  forming  its  longest  suture  with  anterior  nasal; 
its  sutures  with  prefrontals  and  labials  subequal ;  suture  between 
internasals  short,  less  than  length  of  internasal  scale,  and  con- 
tained in  prefrontal  suture  two  and  a  half  times;  internasal 
broader  than  long,  bordering  edge  of  nostril;  prefrontals  more 
than  twice  as  long  as  internasals,  the  suture  formed  with  the 
latter  and  that  with  frontal  subequal,  its  shortest  suture  with 
posterior  nasal;  frontal  longer  than  broad,  its  length  equal  to 
its  distance  from  end  of  snout,  much  wider  than  supraoculars; 
parietals  narrow,  longer  than  frontal;  2  nasals,  posterior 
highest;  loreal  diagonal,  longer  than  high;  prefrontal  very 
large,  visible  from  above,  separated  from  frontal,  in  contact 
with  third  and  fourth  labials;  2  postoculars,  upper  largest; 
temporals  2  +  2 ;  9  upper  labials,  fourth,  fifth,  and  sixth  en- 
tering eye;  11  lower  labials,  5  touching  anterior  chin  shields, 
which  are  shorter  and  broader  than  posterior ;  scales  in  23  rows 
about  neck,  21  rows  about  body,  all  except  outer  row  keeled :  ven- 
trals,  221;  anal  single;  subcaudals,  100. 

Color  in  life. — Anterior  half  of  body  drab  to  brownish  olive 
above,  lighter  on  sides,  two  indistinct  yellowish  bands  on  neck 
and  a  series  of  small  indistinct  spots  along  edge  of  ventrals 
of  neck ;  top  of  head  dark  olive ;  latter  part  of  body  dark  with 
an  irregular  mixture  of  reddish  scales;  tail  reddish  salmon. 
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The  transitions  in  color  are  gradual.  Anterior  half  of  belly 
immaculate  brown-yellow,  edges  of  ventrals  having  the  lateral 
body  color;  ventrals  on  latter  part  of  belly  spotted  irregularly 
with  dark  gray  to  black ;  tail  immaculate  below. 

Measurements  of  Elaphe  erythrura    (Dumeril  and  Bibron), 

mm. 

Total  length  1,080 

Snout  to   vent  815 

Tail  265 

Length   of  head  30 

Width  of  head  17.5 

Variation, — Three  other  specimens  from  the  same  immediate 
locality  as  the  one  described  agree  very  well  in  scalation;  the 
ventrals  range  between  217  and  225;  the  subcaudals,  from  96 
to  100;  there  are  6  lower  labials  touching  the  anterior  chin 
shields.  There  is  some  inconsequent  variation  of  the  dorsal 
coloration. 

Negros  specimens  are  very  different  from  the  described  speci- 
men in  coloration ;  the  entire  posterior  part  of  the  body  is  dark 
bluish  black,  and  the  ventrals  of  the  posterior  part  of  the  body 
and  the  subcaudals  are  grayish  black.  The  scale  formulae  are 
practically  identical  with  those  of  the  Luzon  and  Mindanao 
forms ;  otherwise  they  would  merit  subspecific  distinction.  The 
young  of  Negros  specimens. are  dark  brovm  anteriorly  with  nar- 
row, transverse,  lighter  areas  on  the  skin  between  the  scales; 
along  the  middle  part  of  the  body  the  light  color  forms  a  network ; 
the  tail  is  black,  and  the  outer  side  of  the  posterior  part  of  the 
body  is  drab. 

Specimens  from  Luzon  are  uniform  brown  to  reddish  olive, 
the  edges  of  the  scales  usually  slightly  darker,  and  the  tail 
usually  a  lighter  reddish  brown;  below  the  belly  is  immaculate 
yellowish ;  young  Luzon  specimens  are  a  uniform  brown,  or  are 
traversed  by  numerous  very  narrow,  dim,  whitish  bars,  the 
white  being  chiefly  confined  to  the  skin  between  the  scales. 
Sometimes  a  dim  dark  spot  is  visible  below,  and  another  behind 
the  eye;  the  inside  of  the  throat  is  black. 

One  Polillo  specimen  resembles  the  specimens  from  Negros 
in  having  the  posterior  part  of  the  body  dark. 

Remarks. — This  common  species  is  abundant  wherever  found. 
It  is  known  from  Mindanao,  Luzon,  Negros,  Polillo,  and  Mindoro. 
Boulenger  *  and  Griffin  report  the  species  from  Palawan,  but 
I  regard  this  as  doubtful.     The  species  is  also  known  from 

*  Boulenger's  record,  Ann.  &  Mag.  Nat.  Hist.  VI  14  (1894)  82,  very 
probably  refers  to  E.  philippina  Griffin, 
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Celebes.     The  species  feeds  on  mammals  and  birds  and  is  harm- 
less to  man. 

Table  29. — Measurements  and  scale  counts  of  Elaphe  erythrura  {Dumeril 

and  Bibron). 


No. 


276 
277 
278 
279 
175 
178 
179 
282 
284 
285 
286 
287 
288 
289 
66 
67 


Locality. 


Dumaguete,  Occidental  Negros 

Cadiz,  Occidental  Negros 

Victorias,  Occidental  Negros... 

Polillo.... 

Occidental  Negros 

do 

do - 

Manila j  L. 

do L- 

do 


Collector. 


Eskridge 

A.  Celestino 

H.  M.  Curran 

C.  Canonizado 

E.  H.  Taylor 

do 

do 

E.  Griffin 

-do 

-do 


.do !  E.  H.  Tayloi^. 

_do 1 do 


do 

Ifugao,  Luzon 

Bunawan,  Aguean  . 

do : 

do '.-.. 

do 


No. 


276 
277 
278 
279 
175 
178 
179 
282 
284 
285 
286 
287 
288 
289 
66 
67 
68 


Scale 

rows. 

1 

>> 

23 

21 

23 

21 

23 

21 

23 

21 

23 

21 

23 

21 

23 

21 

23 

21 

23 

21 

23 

21 

23 

21 

23 

21 

23 

21 

23 

21 

23 

21 

23 

21 

23 

21 

23 

21 

Labials. 


H 

4,  5,  6 
4,  5,  6 
4.  6,  6 
4.  5,  6 
4,  5,  6 
4,  5,  6 
4.  5,  6 
4,  5,  6 
4,  5,  6 
4,  5,  6 
4.  5,6 
4.  5,  6 
4,  5,  6 
4,  5,  6 
4,  5.6 
4.  5,  6 
4,  5.  6 
4,  5,6 


0. 


I 


10 
11 
11 
11-12 
11-10 
11 
11 
10 
11 
11 
11 
11 
11 
11 
11 
11 
10-11 
11 


E-t 


5 
6 
6 
6-5 
5 
6 
6 
5 
5 
6 
5 
5 
6 
5 
6 
.6 
6 
6 


do 

H.  O.  Beyer 

E.  H.  Taylor 

do 

do 

do 


mm. 
1.550 
1,295 
1,490 
1,410 
1,330 
1,410 
1,340 
1.400 
1.150 
1. 470 
1.285 
1,310 
1.560 
1,480 
1, 222 
1,340 
1.370 
1,180 


c 

^, 

> 

mm. 

333 

226 

298 

222 

320 

226 

290 

231 

282 

224 

290 

218 

318 

216 

(b) 

255 
305 
260 
(b) 
340 
300 
270 
(b) 
310 
265 


CO 

rt 

Collection. 

2f2 

Bureau  of  Science. 

2+2 

Do. 

2+2 

Do. 

2+2 

Do. 

2  +  2 

E.  H.  Taylor. 

2  +  2 

Do. 

2+2 

Do. 

2+2 

Bureau  of  Science. 

2+2 

Do. 

2+2 

Do. 

2+2 

Do. 

2+2 

Do. 

2+2 

Do. 

2+2 

Do. 

2+2 

E.  H.  Taylor. 

2+2 

Do. 

2+2 

Do. 

2+2 

Do. 

210  ! 
222  i 
215  ; 
225  : 
218 
224 
218 
225 
222  (b) 
217  96 
221  I  100 


»92 
92 

»88 
90 

»83 
94 
89 
97 


^  Tip  of  tail  missing. 


b  Mutilated. 
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ELAPHE  PHILIPPINA  Griffin 

Elaphe  philippina  Griffin,  Philip.  Journ.  Sci.  §  A  4    (1909)    597;  § 

D  6   (1911)   260. 
Elaphe  erythrura  Taylor,  Philip.  Journ.  Sci.  §  D  13    (1918)   260. 

Description  of  species,"^ — (From  No.  291,  Bureau  of  Science 
collection ;  collected  at  Iwahig,  Palawan,  February,  1909,  by  C.  M. 
Weber.)  Head  elongate,  rather  slender;  rostral  strongly  visible 
above;  internasals  a  little  broader  than  deep,  bordering  nostril 
above,  forming  a  longer  suture  with  anterior  nasal  than  with 
posterior ;  prefrontals  nearly  three  times  the  size  of  internasals, 
in  contact  with  supraoculars ;  frontal  longer  than  wide,  scarcely 
as  long  as  its  distance  from  end  of  snout,  as  long  as  supraoculars, 
distinctly  shorter  than  parietals;  parietals  much  longer  than 
broad,  in  contact  with  2  temporals  and  both  postoculars ;  2  nasals ; 
loreal  as  long  as  high;  a  single  large  preocular;  2  postoculars; 
temporals  2  +  2,  the  2  anterior  in  contact  with  sixth  labial,  nei- 
ther touching  superior  postocular,  and  only  upper  anterior  tem- 
poral touching  inferior  postocular ;  9  upper  labials,  fourth,  fifth, 
and  sixth  entering  orbit,  seventh,  eighth,  and  ninth  largest;  11 
lower  labials,  5  touching  anterior  chin  shields,  which  are  broader 
but  shorter  than  posterior  pair ;  latter  pair  barely  in  contact  ante- 
riorly, bordering  labials  their  entire  length;  scales  forming 
straight  longitudinal  rows,  the  8  median  rows  keeled  on  anterior 
part  of  body,  about  12  keeled  rows  on  posterior  part  of  body; 
scales  with  apical  pits  in  23  rows  around  neck,  and  21  on  body; 
scales  on  body  rounded  anteriorly  and  pointed  behind;  ventrals 
obtusely  keeled  laterally,  not  notched,  236 ;  anal  undivided ;  sub- 
caudals  divided,  104.  f 

Color  in  alcohol — Above  brown  with  the  larger  part  of  the 
scales  dimly  dark  edged,  and  light  areas  on  skin  between  scales ; 
anterior  part  of  body  and  neck  with  black  crossbars,  inclosing 
yellowish  spots  laterally ;  these  become  dimmer  posteriorly ;  about 
twelve  can  be  distinguished.  Head  brown  above;  upper  labials 
yellowish;  a  black  spot  below  eye;  a  distinct  diagonal  black  line 
from  eye  to  mouth,  reaching  ninth  labial;  a  distinct  diagonal 
stripe  from  posterior  temporals  across  angle  of  jaws  to  ventrals, 
reaching  tenth  ventral ;  belly  and  underside  of  tail  yellowish,  the 
vertical  part  of  ventrals  gray. 

*  Griffin  had  five  specimens  before  him,  no  particular  one  of  which  was 
designated  as  the  type.  The  specimen  here  described  is  No.  17  of  the 
type  series. 

t  Griffin  gives  94,  which  is  incorrect. 
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Measurements  of  Elaphe  philippina  Griffin. 


Total  length 

Snout  to  vent 

Tail 

Length  of  head 

Width  of  head 


mm. 

1,420 

1,113 

307 

32 

16 


Variation, — The  young  differ  from  the  adults  in  the  distinct- 
ness of  the  markings ;  more  than  20  transverse  bands  are  evident, 
but  they  do  not  extend  as  far  back  as  the  tail ;  posterior  fourth 
of  body  and  the  tail  uniform  brown.  The  ventrals  range  betv^een 
223  and  242;  subcaudals,  betv^een  103  and  110. 

Table  30. — Measurements  and  scale  counts  of  Elaphe  philippina  Griffin. 


No. 


Locality. 


Collector. 


5115 
290 
291 
292 
293 
294 
295 
297 
298 


Balabac 

do 

Iwahig,  Palawan . 

do 

do 

do 

Taytay,  Palawan . 
Iwahig,  Palawan . 

do 

do 


C.  M.  Weber  . 

do 

do 

do  

do  

do  

L.  E.  Griffin.. 

C.  H.  Lamb-. 

do   - 

do  -_ 


Bongao, i  E.  H.  Taylor  - 

do I do 


mm. 
1.385 
1,465 
1,410 
1,420 
1,360 
1,290 
1,380 
1,495 
1,225 
1,160 
1,360 
720 


mm. 

300 
315 
320 
307 
310 
295 
(a) 
(a) 
276 
265 
340 
(«) 


! 


286 
238 
232 
236 
234 
236 
230 
233 
242 
238 
223 
236 


I 


108 
107 
104 
110 
105 
(•') 

106 
107 
107 

(•) 


No. 


5114 
5115 
290 
291 
292 
293 
294 
295 
297 


Scale 

rows. 

Labials. 

1 

i 

t>^ 

ft 

X  4 

Collection. 

23 

21 

4.5,6 

9 

5 

2  +  2 

E.  H.  Taylor. 

23 

21 

4,5,6 

9 

6-5 

2+2 

Do. 

23 

21 

4,5,6 

9 

6 

2+2 

Bureau  of  Science. 

23 

21 

4,5,6 

9 

5 

2+2 

Do. 

23 

21 

4,5,6 

9 

5 

2+2 

Do. 

23 

21 

4,6,6 

9 

.  5 

2+2 

Do. 

23 

21 

4,5,6 

9 

5 

2+2 

Do. 

23 

21 

4,5,6 

9 

5 

2+2 

Do. 

23 

21 

4,5,6 

9 

5 

2  +  2 

Do. 

23 

21 

4,5.6 

9 

5 

2+2 

Do. 

23 

21 

4,5,6 

9 

5 

2+2 

Do. 

23 

21 

4,5,6 

9 

11-12 

5-6 

2+2 

Do. 

»  Mutilated. 
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Remarks. — The  species  differs  from  Elaphe  erythrura  Dumeril 
and  Bibron  in  a  higher  average  of  ventrals  and  subcaudals ;  the 
average  for  E.  philippina  is  about  235  for  ventrals,  and  106  for 
subcaudals;  while  in  E.  erythrura  ventrals  average  221  and  sub- 
cuadals  93.  The  markings  are  distinctive,  as  shown  by  Griffin ; 
the  head  is  slenderer  in  E,  philippina.  The  types  are  from  Pa- 
lawan. Specimens  have  since  been  taken  in  Busuanga,  Balabac, 
and  Bongao.  The  species  feeds  largely  on  birds  and  small  mam- 
mals. It  probably  never  eats  reptiles  or  amphibians.  It  is 
absolutely  harmless  to  man. 

Genus  LIOPELTIS  Fitzinger 

Coronetlay  part.,  Schlejgel,   Phys.   Serp.  2    (1837)    50. 

Herpetodryas,  part.,  Schlegbl,  Phys.  Serp.  2   (1837)    173. 

Liopeltis  FiTZiNGER,  Syst.  Rept.    (1843)    26;   Stejneger,  Bull.   U.  S. 

Nat.  Mus.  58   (1907)   337. 
Ablabesy    part.,    Dumeril    and    Bibron,    Erp.    Gen.    7    (1854)     304; 

GUNTHER,   Cat.  Col.   Snakes    (1858)    27;   Rept.  Brit.   India    (1864) 

223. 
Cyclophis,  part.,  Gunther,  Cat.  Col.  Snakes   (1858)   119;  Rept.  Brit. 

India   (1864)   229. 
Eurypholis   Hallowell,   Proc.   Acad.    Nat.   Sci.   Philadelphia    (1860) 

493  and  559;  Jan,  Elenco  Sist.  Ofid.   (1863)   81. 
Phragmitophis  GuNTHER,  Ann.  &  Mag.  Nat.  Hist.  Ill  9    (1862)    126. 
Homalosoma,  part.,  Jan,  Arch.  Zool.  Anat.  Phys.  2   (1862)  33. 
Liopeltis,  part..  Cope,  Proc.  Acad.  Nat.  Sci.  Philadelphia  (1860)  559; 

Jan,  Elenco  Sist.  Ofid.   (1863)   81. 
Diadophis,  part.,  Jan,  Elenco  Sist.  Ofid.   (1863)   261. 
Ablabes  Boulenger,  Fauna  Brit.  India,  Rept.  (1890)  304;  Cat.  Snakes 

Brit.  Mus.  2    (1894)    277. 
Entacanthus  Cope,  Rep.  U.  S.  Nat.  Mus.   (1898)    780. 

**Maxillary  teeth  small,  equal,  15  to  30 ;  mandibular  teeth  sub- 
equal.  Head  not  or  scarcely  distinct  from  neck ;  eye  rather  small 
or  moderate,  with  round  pupil;  loreal  present  or  absent;  nasal 
entire  or  divided.  Body  cylindrical,  usually  slender;  scales 
smooth  or  feebly  keeled,  without  apical  pits,  in  13  to  17  rows; 
ventrals  not  angulate  *  laterally.  Tail  moderate  or  long ;  sub- 
caudals in  two  rows.''  (From  Boulenger's  description  of 
Ablabes.) 

The  snakes  belonging  to  this  genus  are  distributed  over  south- 
ern and  eastern  Asia,  Japan,  Malay  Peninsula,  and  the  East 
Indies.  Two  species  enter  the  Philippines.  One  is  the  widely 
distributed  Liopeltis  tricolor  (Schlegel)  ;  the  other,  Liopeltis 
Vhilippinus  (Boettger),  is  probably  endemic. 

*  Slightly  angulate  in  certain  species. — E.  H.  T. 
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The  snakes  are  small,  probably  neither  species  attaining  a 
length  of  more  than  two-thirds  of  a  meter.  They  are  probably 
arboreal  in  habit.  Both  species  appear  to  be  rare  in  the  Philip- 
pines. They  are  absolutely  harmless  and  are  very  gentle  when 
handled. 

Key  to  the  Philippine  species  of  Liopeltis  Fitzinger, 

a\  Nostril  between  nasal  and  internaskl,  which  are  completely  fused  in 
front  of  nostril ;  light  brown  above  with  four  dark  brown,  longitudinal 
lines;  yellowish  below L.  philippinus   (Boettger)    (p.  164). 

a^  Nostril  in  single  nasal,  completely  separated  from  internasal;  olive 
to  light  brown  above;  a  black  streak  behind  eye,  and  a  light  stripe 
on  outer  row  of  scales L.  tricolor  (Schlegel)  (p.  162). 

LIOPELTIS  TRICOLOR   (Schlegel) 
Plate  11,  figs.  3  to  5 ;  Plate  19 

Herpetodryas  tricolor  Schlegel,  Phys.  Serp.  2  (1837)  187,  pi.  6,  figs. 

16-18. 
Cyclophis  tricolor  Gunther,  Cat.  Col.  Snakes  (1858)   121;  Proc.  Zool. 

Soc.   London    (1872)    590;    Stoliczka,  Journ.   As.   Soc.   Bengal  42 

(1873)   122. 
Liopeltis   tricolor  Cope,   Proc.   Acad.    Nat.    Sci.    Philadelphia    (1860) 

559;  Jan,  Icon.  Gen.   (1869)  31,  pi.  6,  fig.  2. 
Ablahes  tricolor  Boulenger,  Cat.  Snakes  Brit.  Mus.   2    (1894)    281; 

Griffin,  Philip.  Journ.  Sci.  §  A  4   (1909)   599;  §  D  6   (1911)   261; 

Taylor,  Philip.  Journ.  Sci.  §  D  13  (1918)  260. 

Description  of  species, —  (From  No.  709,  Bureau  of  Science 
collection;  collected  at  Iwahig,  Palawan,  March,  1909,  by  W. 
Schultze.)  (Adult  male.)  Head  elongate,  depressed,  its  height 
less  than  three  times  diameter  of  eye ;  rostral  broader  than  deep, 
small,  well  visible  above,  the  suture  with  nasal  largest,  sutures 
with  intemasals  and  with  first  labials  coequal ;  internasals  rather 
triangular,  pointed  anteriorly,  longest  along  their  mutual  suture, 
which  is  about  equal  to  that  between  prefrontals,  not  as  long  as 
that  with  nasals ;  prefrontals  rather  large,  broader  than  deep,  in 
contact  with  1  or  2  labials,  nasal,  and  preocular,  their  median 
suture  rather  diagonal,  leaving  left  prefrontal,  forming  a 
considerable  suture  with  right  internasal;  frontal  elongate, 
scarcely,  if  any  broader  than  supraocular,  twice  as  long  as  wide, 
slightly  longer  than  its  distance  to  end  of  snout ;  parietals  elon- 
gate, not  twice  as  long  as  wide,  in  contact  with  2  postoculars ;  na- 
sal elongate,  single,  separating  internasals  from  labials ;  nostril 
pierced  in  posterior  part;  no  loreal;  a  single  small  preocular; 
supraoculars  twice  as  long  as  wide;  2  postoculars,  coequal,  and 
nearly  equal  in  size  to  preocular;  temporals  1+2,  large,  elongate, 
both  upper  temporals  bordering  parietals  their  entire  length ;  8 
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upper  labials,  seventh  largest,  fourth  and  fifth  entering  eye;  8 
lower  labials,  4  touching  anterior  chin  shields  which  are  slightly 
longer  than,  but  almost  equal  in  size  to,  posterior;  scales  in  15 
rows,  smooth,  without  apical  pits ;  ventrals,  149,  slightly  angulate 
laterally;  subcaudals,  116;  anal  divided. 

Color  in  life, — Grayish  to  olive  brown  above,  anterior  third  of 
body  and  head  rather  more  olive ;  a  black  streak  begins  on  rostral, 
passes  through  eye  and  continues  along  neck  and  sides  some  dis- 
tance, growing  gradually  indistinct;  tail  above  a  light  reddish  to 
pinkish  brown;  a  pale  yellowish  to  lavender  olive  streak  along 
outer  row  of  scales  and  edges  of  ventral;  chin  and  belly  im- 
maculate creamy  white. 


Measurements  of  Liopeltis  tricolor  (Schlegel). 


Total  length 

Snout  to  vent 

Tail 

Width  of  head 

Length  of  head 


mm. 

502 

324 

178 

9 

18 


Table  31. — Measurements  and  scale  counts 

of  Liopeltis  tricolor  (Schlegel) . 

No. 

L 

ocality. 

an                            

Collector. 

Sex. 

Length. 

Tail. 

Ven- 
trals. 

709 
723 
1171 
666 

Iwahig'    Palaw 

W.  Schultze 

C.  M.  Weber 

L.  E.  Griffin 

tnTfi. 
502 
435 
467 

mm. 

178 
165 
181 

149' 
148 
146 
137 

do 

Taytay 

Pnlnwran 

Bubuan,  Sulu.. 

E.  H.  Tay 

I6r 

No. 

Sub- 
cau- 
dals. 

Anals. 

Pre-     .  Post- 
oculars,  oculars. 

Temp- 
orals. 

Labials 
enter 
eye. 

Scale 
rows. 

Collec 

tion. 
ce. 



709 
723 
1171 
666 

116 

124 

124 

a  103 

2 
2 
2 
2 

1 
1 

1 
1 

2 
2 
2 
2 

1+2 
1+2 
1+2 

1+2 

4,5 
4,5 
4,5 
4,5 

15 
15 
15 
15 

Bureau  of  Scien 
Do. 
Do. 
Do. 

a  Mutilated. 

Va/ridtion, — ^Practically  no  variation  of  moment  is  evident 
in  the  Philippine  specimens;  the  ventrals  vary  from  137  to  149; 
the  subcaudals,  from  116  to  124.  A  fourth,  badly  mutilated 
specimen  in  my  collection  was  taken  from  the  stomach  of  a 
Boiga  dendrophila  from  Palav^an.  I  obtained  a  Specimen  of 
this  species  on  the  very  small  island  of  Bubuan,  Tapian 
group,  Sulu  Archipelago,  in  October,  1917.  It  was  taken  in 
a  low  tree  about  3  meters  from  the  earth;  the  tip  of  the  tail 
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is  slightly  mutilated,  only  103  subcaudajs  showing.  The  ven- 
trals  are  137,  a  lower  number  than  in  the  Palawan  specimens. 
Boulenger  *  gives  the  ventral  range  as  140  to  187 ;  the  subcau- 
dal,  103  to  130. 

LIOPELTIS   PHILIPPINUS    (Boettger) 
Plate  20 
Ablates  philippinus  Boettger,  Zool.  Anz.   20    (1897)    164;   Griffin, 
Philip.  Journ.  Sci.  §  D  6   (1911)   261. 

Description  of  species, —  (From  No.  940,  Bureau  of  Science 
collection;  collected  at  Iwahig,  Palawan,  1908,  by  C.  M.  Weber.) 
(Adult  male.)  Head  distinctly  triangular,  rather  flattened, 
quite  distinct  from  neck;  rostral  almost  one  and  a  half  times 
as  wide  as  high,  but  slightly  pointed  behind;  the  suture  with 
nasal  is  twice  that  with  first  labial ;  internasal  fused  with  nasal 
to  form  a  single  scale ;  nostril  pierced  near  posterior  part ;  a  su- 
ture issues  from  nostril  and  continues  back  to  suture  between 
nasal  and  prefrontal,  partially  dividing  scale ;  the  combined  scale 
somewhat  smaller  than  prefrontal;  latter  much  broader  than 
deep,  in  contact  with  2  labials  laterally  and  a  small  preocular 
posteriorly.  (In  the  specimen  here  described  the  prefrontals  are 
fused,  with  a  slight  linear  depression  between  them,  doubtless 
an  abnormal  condition.)  The  posterior  sides  are  rounding; 
frontal  elongate,  twice  as  long  as  wide,  pointed  behind,  not 
twice  as  wide  as  supraoculars,  but  longer;  parietals  elongate, 
very  much  longer  than  wide,  much  longer  than  frontal;  loreal 
wanting;  preocular  small,  square,  widely  separated  from  frontal; 
2  po'stoculars,  upper  a  little  the  larger,,  both  in  contact  with 
parietal ;  temporals  1  +  2,  very  well  defined ;  8  upper  labials, 
fourth  and  fifth  entering  eye,  fifth  and  sixth  touching  lower  post- 
ocular;  8  lower  labials,  4  in  contact  with  anterior  pair  of  chin 
shields,  which  are  little  more' than  half  the  size  of  posterior 
pair;  mental  as  wide  as  deep,  triangular;  scales  in  15  rows, 
dorsals  smallest,  laterals  largest,  rather  rounding  behind;  140 
ventrals;  anal  divided;  subcaudals,  119.  Eye  less  than  its  dis- 
tance from  nostril;  tail  extremely  slender  near  end,  terminating 
in  a  sharp  point ;  apical  pits  wanting. 

Color  in  alcohol — Above  grayish  yellow  to  light  brown ;  four 
longitudinal  brown  stripes  begin  on  neck  and  continue  along 
body;  two  median  stripes,  one  and  a  half  scale  rows  in  width, 
separated  by  one  whole  and  two  half  rows  of  scales;  these 
stripes  continue  to  end  of  tail;  lateral  stripes  are  separated 
from  dorsal  by  two  whole  rows  of  scales  and  are  only  the  width 


*  Catalogue,  loc.  cit. 
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of  a  half  scale  row ;  these  continue  only  to  near  anus ;  the  light 
areas  between  the  brown  lines  laterally  are  punctate  with  many 
small  brownish  dots;  head  olive,  with  an  indistinct  dark  line 
behind  eye,  this  being  the  origin  of  the  lateral  brown  line; 
labials,  chin,  and  throat  immaculate;  ventrals  with  small  dots 
on  their  outer  edges  and  a  few  scattered  larger  dots  in  a  median 
row  along  middle  part  of  belly ;  the  lateral  punctations  on  sub- 
caudals  form  an  indistinct  line. 

Measurements  of  Liopeltis  philippinus   {Boettger). 

mm. 

Total  length  640 

Snout  to  vent  390 

Tail  250 
Length  of  head  20 

Width  of  head  10.5 

Variation, — Boettger  gives  the  ventral  count  as  144  to  146; 
the  subcaudal,  as  118. 

Remarks. — No  other  specimen  of  this  rare  snake  is  at  hand 
for  comparison.  This  one  agrees  well  with  the  type  descrip- 
tion. Boettger's  two  types  are  from  Samar  and  Culion,  col- 
lected by  Moellendorff  and  Koch.  With  so  wide  a  distribution 
it  is  striking  that  so  few  specimens  have  reached  collections  and 
that  it  has  remained  undiscovered  until  so  late  a  date. 

Genus  DENDROPHIS  Boie 

Ahsetulla,  part.,  Gray,  Ann.  Phil.  10    (1825)    208. 

Leptophis,  part.,  Bell,  Zool.  Journ.  2   (1825)   328;  Jan,  Elenco  Sist. 

Ofid.    (1863)    84. 
Dendrophis  BoiB,  Isis   (1827)   520;  Boettger,  Ber.  Senck.  Nat.  Ges. 

(1886)    111;    BOULENGER,    Fauna   Brit.    India,    Kept.    (1890)    337; 

Cat.  Snakes  Brit.  Mus.  2   (1894)   77;  Casto  de  Elera,  Cat.  Fauna 

Filipinas  1    (1895)  433. 
Dendrophis,    part.,    Wagler,    Syst.    Amph.     (1830)     182;    Schlegel, 

Phys.    Serp.    2    (1837)    220;    Dumeril   and    Bibron,    Erp.    Gen.    7 

(1854)    193;   Gunther,   Cat.  Col.   Snakes    (1858)    148;   Kept.   Brit. 

India  (1864)  296;  Jan,  Elenco  Sist.  Ofid.  (1863)  85. 

''Maxillary  teeth  20  to  33,  the  posterior  more  or  less  enlarged, 
stouter  if  not  longer  than  the  rest;  anterior  mandibular  teeth 
longest.  Head  distinct  from  neck,  more  or  less  elongate;  eye 
large,  with  round  pupil.  Body  elongate,  more  or  less  com- 
pressed; scales  smooth,  in  13  or  15  rows,  narrow,  disposed 
obliquely,  with  apical  pits,  those  of  the  vertebral  row  more  or 
less  enlarged;  ventrals  with  a  suture-like  lateral  keel  and  a 
^otch  on  each  side,  corresponding  to  the  keel.  Tail  long;  sub- 
caudals  in  two  rows,  keeled  and  notched  like  the  ventrals." 
{Boulenger,) 
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Snakes  of  this  genus  are  distributed  over  southeastern  Asia, 
Malay  Archipelago,  to  Australia.  They  are  largely  arboreal, 
and  are  harmless. 

Only  one  species,  Dendrophis  pictus  (Gmelin),  is  known  in 
the  Philippines.  Dendrophis  punctulata,  an  Australian  species, 
has  been  reported  from  the  Philippines  by  Gunther  *  and  by 
Parenti  and  Picaglia  f  and  is  included  in  Boettger's,  J  Casto  de 
Elera's,  §  and  Griffin's  ||  lists.  Boulenger  has  referred  Gunther's 
specimen  to  Dendrelaphis  terrifictts  (Peters),  and  I  think  with- 
out doubt  that  the  specimen  reported  by  Parenti  and  Picaglia 
belongs  to  this  species  also ;  or,  if  correctly  identified,  that  it  did 
not  originate  in  Ticao,  Philippines,  as  stated  by  Parenti  and 
Picaglia. 

DENDROPHIS  PICTUS   (Gmelin) 

.  Coluber  pictits  Gmelin,  Syst.  Natura  1    (1788)   1116. 

Coluber  decorus  Shaw,  Zool.  3    (1802)    588. 

Dipsas  schokari,  part.,  Kuhl,  Beitr.  Zool.  Verg.  Anat.    (1820)   80. 

Ahsetulla  decorum  Gray,  Ann.  Phil.  10   (1825)   208. 

Leptophis  ahsetulla,  part.,  Bell,  Zool.  Journ.  2   (1825)  328. 

Dendrophis  picta  BoiE,  Isis  (1827)  530;  Stoliczka,  Journ.  As.  See. 
Bengal  39   (1870)    193. 

Ahsetulla  belli  Gray,  111.  Ind.  Zool.  2    (1834)   pi.  80. 

Dendrophis  pictus,  part.,  Schlegel,  Phys.  Serp.  2  (1837)  228,  pi. 
9,  figs.  5-7;  DuMERiL  and  Bibron,  Erp.  Gen.  7  (1854)  197;  Girard, 
U.  S.  Expl.  Exp.  (1858)  129;  Gunther,  Cat.  Col.  Snakes  (1858) 
148;  Kept.  Brit.  India  (1864)  297;  Jan,  Icon.  Gen.  32  (1869)  pi. 
1,  fig.  3;  Theobald,  Cat.  Rept.  Brit.  India  (1876)  190;  Boettger, 
Ber.  Senck.  Nat.  Ges.  (1886)  111;  Boulenger,  Cat.  Snakes  Brit. 
Mus.  2  (1894)  78;  Casto  de  Elera,  Cat.  Fauna  Filipinas  1  (1895) 
433;  Barbour,  Mem.' Mus.  Comp.  Zool.  Harv.  Coll.  44    (1912)   117. 

Leptophis  pictus  Cantor,  Cat.  Mai.  Rept.   (1847)   82. 

Ahsetulla  picta  Cope,  Proc.  Acad.  Nat.  Sci.  Philadelphia   (1860)    556. 

Leptophis  formosus  Jan,  Icon.  Gen.    (1879)   49,  pi.  6,  fig.  2. 

Description  of  species, —  (From  No.  219,  E.  H.  Taylor  collec- 
tion; collected  in  Occidental  Negros,  August  10,  1915,  by  E.  H. 
Taylor.)  Body  slender;  tail  long  and  slender,  somewhat  com- 
pressed ;  head  elongate,  distinct  from  neck ;  rostral  broader  than 
high,  well  visible  above ;  internasals  longer  than  wide,  their  mu- 
tual suture  about  equal  to  their  suture  with  prefrontal;  pre- 
frontals larger  than  internasals,  wider  than  deep,  bending  down 
over  sides  of  head,  forming  a  long  suture  with  loreal,  narrowly  in 


*  Cat.  Col.  Snakes  Brit.  Mus.   (1858)   150. 

t  Atti.  Soc.  Nat.  Modena,  Mem.  Orig.  Ill  5   (1886)   50. 

J  Ber.  Senck.   Nat.  Ges.    (1886)    111. 

§Cat.  Fauna  Filipinas  1    (1895)   433. 

II  Philip.  Journ.  Sci.  §  D  6   (1911)  259. 
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contact  with  supraocular  (on  one  side  only)  ;  frontal  nearly- 
triangular,  rather  narrowly  pointed  behind,  longer  and  wider 
than  supraocular,  equal  to  its  distance  to  end  of  snout ;  parietals 
rather  short,  in  contact  with  superior  postocular;  nasal  divided, 
posterior  part  largest;  an  elongate  loreal,  more  than  twice  as 
long  as  high;  a  large  preocular,  widest  at  top,  in  contact  with 
frontal  (on  one  side)  ;  2  postocular s,  lower  very  small.  Tem- 
porals 1  +  2;  11  upper  labials,  fourth  (very  narrowly),  fifth, 
and  sixth  entering  eye,  sixth,  seventh,  and  eighth  largest;  9 
lower  labials,  5  in  contact  with  first  pair  of  chin  shields,  which 
are  broader  but  very  much  shorter  than  second  pair;  second 
pair  of  chin  shields  separated  posteriorly  by  2  scales;  a  single 
large  scale  border's  last  5  labials;  scales  in  15  rows,  entirely 
smooth,  with  apical  pits,  median  row  largest,  hexagonal ;  laterals 
narrow,  elongate,  broadly  imbricate,  outer  row  large,  triangular ; 
ventrals,  180,  strongly  keeled  and  notched  laterally;  subcaudals, 
148,  keeled  and  notched;  anal  divided. 

Colo7^  in  life, — ^Above  yellow-green;  a  broad  dark  stripe  be- 
gins behind  eye,  dimly  indicated  on  loreal  region,  and  continues 
some  distance  on  neck,  where  it  is  broken  in  dark  bars  separated 
by  bluish  diagonal  bands;  the  blue  color  on  scales  is  usually 
covered  by  the  overlapping  scale,  and  is  not  much  in  evidence 
until  the  skin  is  distended;  the  markings  are  not  or  scarcely 
evident  past  the  middle  of  body;  outer  scale  row  yellowish; 
ventrals  greenish  yellow  ventrally,  greenish  laterally;  top  of 
head  olive ;  upper  labials,  chin,  and  throat  yellow. 

Measurements  of  Dendrophis  pictus   (Gmelin), 

mm. 

Total  length  1,145 

Snout  to  vent  748 

Tail  397 

Length  of  head  26 

Width  of  head  14 

Variation, — In  Philippine  specimens  examined  the  ventrals 
vary  between  163  and  180;  the  subcaudals,  between  139  and 
166;  the  supralabials,  between  8  and  11,  and  the  temporals  are 
1  +  2  or  2  +  2.  The  fifth  and  sixth  labials  usually  enter  the  eye. 
Boulenger  *  gives  the  range  as  ventrals,  165  to  190 ;  subcaudals, 
122  to  164. 

Remarks, — This  is  a  common  species,  widely  distributed  in 
the  Philippines.     I  have  examined  specimens  from  Luzon,  Ne- 

*  Cat.  Snakes  Brit.  Mus.  2   (1894)   79. 
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gros,  Panay,  Mindoro,  Polillo,  Palawan,  Busuanga,  Mindanao, 
Lapac,  and  Cagayan   Sulu.     It  is  also  reported  from  Samar. 

Outside  of  the  Philippines  it  occurs  over  southern  Asia,  Ma- 
lay Peninsula,  Malay  Archipelago  to  the  Moluccas,  and  New 
Guinea. 

These  snakes  are  usually  taken  in  small  bushes  or  trees. 
They  are  arboreal  in  habit,  and  feed  on  lizards  and  frogs.  The 
species  is  absolutely  harmless.  It  is  confused  by  many  Filipinos 
with  Dryophis  prasirms,  the  so-called  dahon  palay,  which  is  re- 
garded by  them  as  deadly  poisonous.  In  Negros  I  have  seen 
this  species  handled  by  schoolboys  who  do  not  fear  it.  It  is 
there  called  maninini. 


Table  32. — Measurements  and  scale  counts  of  Dendrophis  pictus  (Gmelin). 

No. 

Locality. 

Collector. 

Age  or 
sex. 

Length. 

Tail. 

Vent- 
rals. 

Sub- 
cau- 
dals. 

mm. 

mm. 

6 

Mindanao 

E.  H.  Taylor 

yg 

375 

136 

171 

166 

109 

do 

do 

$ 

885 

302 

171 

136 

404 

do 

do 

d' 

920 

a  315 

169 

(a) 

(a) 

153 

431 

do  _- 

do 

d 

740 

a  253 

169 

435 

do 1 

do _. 

$ 

648 

230 

176 

444 

—    do  - 

-  do 

yg 

294 

98 

175 

139 

476 
483 

do_ 

Negros 

do 

? 

910 
760 

326 
264 

172 
181 

147 
145 

do 

633 

do- 

do 

(S' 

840 

a  264 

170 

(a) 
151 

651 

do 

do 

cf 

795 

285 

171 

1453 

do  - 

do--    - 

cf 

760 

a  240 

163 

148 

219 

do- 

do 

? 

1,145 

397 

180 

1 

Preocu- 
lars. 

Post- 
oculars. 

Labials. 

Tempo- 
rals. 

No. 

Upper. 

Lower. 

Enter 
eye. 

Scale- 
rows. 

Colle< 

Jtiorf. 

6 

1 

9 

10-9 

5,6 

2-1-2 

15 

E.  H.  Taylor. 

109 

3-2 

9 

10 

5,6 

2-h2 

15 

Do. 

404 

1 

8 

10 

4,5 

2  +  2 

15 

Do. 

.      431 

3-2 

9 

10 

i     4,5,6 
I      5,6 

}    2+2 

15 

Do. 

435 

1 

2 

9 

9 

5,6 

1+2 

15 

Do. 

444 

1 

2 

10 

10 

5,6 

2+2 

15 

Do. 

476 

2 

7-9 

10 

1         ± 
I        5,6 

}    1+2 

15 

Do. 

483 

2 

9 

10 

5.6 

1+2 

15 

Do. 

633 

2 

9 

10 

5.6 

2+2 

15 

Do. 

651 

2 

10 

9 

5,6 

1+2 

15 

Do. 

1453 

2 

9 

10 

5,6 

2+2 

15 

Do. 

219 

1 

2 

11 

9 

f    4,5,6 
I      5,6 

}    1+2 

15 

Do. 

a  Mutilated. 
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Genus  DENDRELAPHIS  Boulenger 

Leptophis,  part.,  Bell,  Zool.  Journ.  2  (1825)  328. 

Dendrophis,  part.,  Wagler,  Syst.  Arnph.  (1830)  182;  Schlegel,  Phys. 
Serp.  2  (1837)  220;  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854) 
193;  GUNTHER,  Cat.  Col.  Snakes  (1858)  148;  Kept.  Brit.  India 
(1864)  296;  Jan,  Elenco  Sist.  Ofid.  (1863)  85;  Boettger,  Ber. 
Senck.  Nat.  Ges.    (1886)    111. 

Dendrelaphis  Boulenger,  Fauna  Brit.  India,  Kept.  (1890)  339; 
Cat.  Snakes  Brit.  Mus.  2  (1894)  87;  Griffin,  Philip.  Journ.  Sci. 
§   D   6    (1911)    260. 

"Maxillary  teeth  18  to  23;  anterior  maxillary  and  mandibular 
teeth  longest.  Head  elongate,  distinct  from  neck;  eye  large, 
with  round  pupil.  Body  much  elongate,  feebly  compressed; 
scales  smooth,  in  13  or  15  rows,  narrow,  disposed  obliquely,  with 
apical  pits,  those  of  the  vertebral  row  not  or  but  very  slightly 
enlarged;  ventrals  with  a  suture-like  lateral  keel  and  a  notch 
on  each  side,  corresponding  to  the  keel.  Tail  long;  subcaudals 
in  two  rows,  keeled  and  notched  like  the  ventrals."  (Bou- 
lenger.) 

The  genus  is  distributed  over  southern  Asia  and  the  East 
Indies.     There  are  three  Philippine  species. 

Key  to  the  Philippine  species  of  Dendrelaphis  Boulenger. 

a\  Ventrals,*  176  to  186;  subcaudals,  105  to  113;  body  with  numerous  black 
stripes  along  entire  length.     Palawan  and  Balabac. 

D.  caudolineatus  (Gray)    (p.  169). 
or.  Ventrals,  169  to  179;  subcaudals,  103  to  112;  no  stripes  of  any  kind  on 
body.     Luzon,   Mindoro,   Negros,   and   Sulu. 

D.  modestus  Boulenger  (p.  172). 

a'.  Ventrals,  162  to  186;  subcaudals,  94  to  112;  a  black  stripe  behind  eye; 

stripes  wanting  on  anterior  third  of  body,  usually  present  on  posterior 

part.     Luzon,  Negros,  and  Mindanao...  D.  terrificus  (Peters)  (p.  174). 

DENDRELAPHIS  CAUDOLINEATUS    (Gray) 

Plate  21 

AhsBtulla  caudolineata  Gray,  111.  Ind.  Zool.  2   (1834)  pi.  81. 
Leptophis  caudalineatus  Cantor,  Cat.  Mai.  Rept.  (1847)  85. 
Dendrophis   octolineata   Dumeril   and   Bibron,    Erp.    Gen.   7    (1854) 

201;  Jan,  Icon.  Gen.    (1869)    32,  pi.  2,  fig.  1. 
Dendrophis  caudolineata  Gunther,  Cat.  Col.  Snakes  (1858)  150;  Rept. 

Brit.  India  (1864)  297;  Gunther,  ZooL  Rec.  (1870)  75;  Stoliczka, 

Journ.  As.  Soc.  Bengal  39    (1870)   194;  42   (1873)   123. 
Dendrelaphis    caudolineatus    Boulenger,    Fauna    Brit.    India,    Rept. 

(1890)   339;  Cat.  Snakes  Brit.  Mus.  2   (1894)   89;  Griffin,  Philip. 

Journ.   Sci.   §   A  4    (1909)    598;   §   D   6    (1911)    261. 

Description  of  species, —  (From  No.  414,  Bureau  of  Science 
collection;   collected  in   Palawan.)     Head  moderately  slender; 

*  Counts  of  ventrals  and  subcaudals  are  for  Philippine  specimens. 
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eye  large,  its  diameter  less  than  length  of  snout ;  rostral  broader 
than  deep,  the  sutures  formed  with  nasal  and  intemasal  sub- 
equal;  internasals  a  little  wider  than  long,  distinctly  shorter 
than  prefrontals,  and  less  than  half  as  large;  prefrontals  some- 
what broader  than  long,  broadly  in  contact  with  loreal ;  frontal 
about  one  and  two-thirds  times  as  long  as  broad,  shorter  than 
parietals ;  latter  one  and  a  half  times  as  long  as  broad,  touching 
superior  postocular  and  3  temporals;  supraoculars  large,  about 
as  broad  as  frontal,  in  contact  with  prefrontals ;  nasal  divided, 
internasal  also  bordering  nostril;  loreal  two  to  two  and  a  half 
times  as  long  as  high;  preocular  large,  visible  above;  2  post- 
oculars,  superior  more  than  twice  as  large  as  inferior;  2  small 
anterior  temporals,  both  in  contact  with  lower  postocular;  tem- 
poral formula,  2  +  2  +  2;  9  upper  labials,  fifth  and  sixth  (on 
right  side  fourth,  fifth,  and  sixth)  entering  eye;  10  lower  labials, 
5  touching  anterior  chin  shields,  which  are  broader  and  shorter 
than  second  pair;  latter  in  contact  almost  two-thirds  of  their 
length;  scales  in  13  rows,  with  apical  pits,  median  row  scarcely 
larger  than  adjoining  rows;  ventrals,  183,  strongly  keeled  and 
notched;  anal  divided;  subcaudals,  110,  keeled  and  notched. 

Color  in  alcohol — Black  above,  each  scale  marked  with  a 
longitudinal  bluish  green  mark  which  leaves  the  ground  color 
in  longitudinal  lines ;  a  black  line  from  eye  continues  back  along 
body  on  second  and  third  outer  scale  rows,  but  not  covering 
entire  Scales ;  below  this  stripe  is  a  straight-edged  yellow  stripe, 
covering  lower  part  of  second  and  upper  part  of  first  scale 
rows ;  below  this  yellow  stripe,  covering  lower  part  of  first  scale 
rows,  is  a  black  stripe  beginning  on  side  of  neck  and  continuing 
to  tip  of  tail;  this  stripe  is  broader  than  the  others  on  body; 
four  dorsal  black  istripes,  the  two  median  narrowest;  these 
four  stripes  continue  to  tail  and  merge  into  one;  tail  has  five 
stripes  to  near  tip,  and  only  three  at  tip;  below  on  belly  im- 
maculate greenish  blue ;  a  black  median  stripe  on  under  side  of 
tail. 

Measurements  of  Dendrelaphis  cavdolineatics    (Gray). 

mm. 

Total  length  1,115 

Snout  to  vent  805 

Tail  310 

Length  of  head  30 

Width  of  head  14    . 

Diameter  of  eye  6 

Length  of  snout  7.6 

Variation, — Color  markings  are  fairly  stable  in  the  speci- 
mens of  this  species  taken  in  the  Philippines.     The  ventrals 
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vary  between  176  and  186;  the  subcaudals,  between  105  and 
113;  sometimes  3  labials  enter  the  orbit,  sometimes  2,  both 
conditions  being  frequently  found  in  the  same  specimen.  The 
temporal  formula  is  normally  2  +  2  +  2,  but  many  specimens 
have  the  2  anterior  superior  temporals  coalesced,  leaving  the 
1 


formula 


1+1 


+  2. 


Table  33. — Measurements  and  scale  counts  of  Dendrelaphis  caudoUneattia 

(Gray). 


I  No. 


216 
218 
219 
222 
223 
224 
225 
226 
227 
414 


Locality. 


Palawan  - 

do... 

i do  — 

I do... 

I do  _-_ 

! do... 

i do 

; do  ... 

; do  — 

i do-_. 


Collector. 


C.  M.  Weber. 


-do. 
-do. 
-do. 
-do. 
_do  . 
_do. 
-do- 
-do  . 
-do. 


Sex. 

Length . 

Tail. 

mm. 

mm. 

cf 

930 

265 

? 

940 

266 

cf 

346 

94 

9. 

485 

126 

cf 

715 

181 

d 

831 

225 

? 

844 

227 

d 

510 

132 

c? 

750 

204 

$  ■ 

1,115 

310 

Ven- 
trals. 


186 
186 
180 
182 
183 


Sub- 
cau- 
dals. 


176 

105 

184 

111 

184 

183 

a  108 

183 

111 

i'lOS 
108 
118 
110 


Labials. 

Pre- 
oculars. 

Post- 
oculars. 

Tempo- 
rals. 

Scale 
rows. 

Upper. 

Lower. 

Enter 
eye. 

Touch 

first 

chin 

shields. 

9 

10 

5,6 

5 

2 

2+2 

13 

9 

10 

4,5,6 

5 

2 

{ifi- 

}    1' 

9 

9 

5,6 

5 

2 

2+2+2 

13 

9 
9 

10 
10 

4.5,6 
f     5,6 
14,5,6 

5 

}     « 

2 
2 

11  fl^'^ 

2+2+2 

}    - 

13 

9 

10 

5,6 

5 

2 

{ifx+^ 

}    - 

9 

10 

5.6 

6 

2 

(i^i- 

}        13 

9 

10 

5,6 

5 

2 

2+2+2 

13 

9 

9 

5,6 

5 

2 

2+2+2 

13 

9 

10 

/     5,6 
I  4,6,6 

}          ^ 

2 

2+2+2 

13 

Collection. 


215 
218 
219 
222 
223 
224 

225 

226 
227 


Bureau  of  Science. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 

Do. 


*  Extreme  tip  of  tail  missing. 


Boulenger  *  gives  the  range  of  ventrals  as  171  to  188 ;  of 
subcaudals,  100  to  112.  Boulenger's  largest  specimen  meas- 
ures 1,520  millimeters  in  length. 


*  Catalogue,  loc.  cit. 
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Remarks. — This  species  appears  to  be  confined  to  Palawan 
and  Balabac,  and  possibly  also  enters  the  Calamianes,  north 
of  Palawan.  Outside  Philippine  territory  it  is  known  in  south- 
em  India,  Malay  Peninsula,  and  East  Indies.  The  species  is 
arboreal.     It  is  harmless. 

DENDRELAPHIS     MODESTUS    Boulenger 
Plate  13,  figs.  6  and  7 

Dendrelaphis  modestus  Boulenger,  Cat.  Snakes  Brit.  Mus.  2   (1894) 

91,  pi.  4,  fig.  4;   Griffin,  Philip.  Journ.  Sci.   §  D   6    (1911)    261; 

Taylor,   Philip.  Journ.   Sci.   §   D   12    (1917)    359, 
?  Dendrelaphis  fuliginosus  Griffin,  Philip.  Journ.  Sci.  §  A  4   (1909) 

55;  §  D  6   (1911)   261;  Taylor,  Philip.  Journ.  Sci.  §  D  12   (1917) 

359. 

Description  of  species. —  (From  No.  184,  E.  H.  Taylor  collec- 
tion; collected  at  Isabela,  Occidental  Negros,  at  about  300 
meters  elevation,  October  8,  1915,  by  E.  H.  Taylor.)  (Adult 
male.)  Head  rather  slenderer  than  in  Dendrelaphis  terrifictcs, 
distinct  from  body ;  rostral  three-fourths  as  deep  as  wide,  form- 
ing subequal  sutures  with  internasals  and  nasals,  rather  pointed 
behind,  broadly  visible  from  above;  internasals  about  as  broad 
as  long,  sutures  with  nasal  curved;  prefrontals  large,  extending 
down  on  side  to  level  of  middle  of  eye,  much  wider  than  deep, 
longer  than  internasals;  frontal  one  and  two-fifths  times  as 
long  as  broad,  equal  to  or  a  little  less  than  its  distance  from 
end  of  snout,  longer  and  wider  than  supraocular;  parietals 
longer  than  frontal,  longer  than  wide,  with  a  row  of  8  rather 
enlarged  occipital  scales  bordering  temporals  and  parietals 
posteriorly;  nasal  divided  in  subequal  parts,  both  the  same 
height;  loreal  elongate,  two  and  a  half  times  as  long  as  high; 
preocular  visible  from  above  as  a  point,  widely  separated  from 
frontal,  widened  above,  coming  to  a  point  below;  supraocular 
slightly  projecting;  2  postoculars,  the  superior,  largest,  touching 
parietal,  the  inferior  in  contact  with  both  anterior  temporals ; 
temporals  2  +  2  +  2,  increasing  greatly  in  size  posteriorly ;  9 
upper  labials,  fifth  and  sixth  entering  eye;  10  lower  labials, 
5  touching  anterior  chin  shields,  which  are  wider  and  but  little 
shorter  than  posterior  pair;  scales  in  13  rows,  the  median  row 
slightly  enlarged  and  slightly  differentiated  from  the  lateral 
rows,  but  without  pits;  scales  of  other  rows  with  pits;  scales 
somewhat  rectangular,  overlapping  on  sides;  ventrals  and  sub- 
caudals  with  lateral  keels  and  notches ;  ventrals  169 ;  anal  double ; 
subcaudals  107;  length  of  eye  equal  to  or  minutely  less  than 
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its  distance  from  nostril;  vertical  diameter  of  eye  less  than  the 
horizontal. 

Color  in  life, — Rich  olive  brown  above ;  head  reddish  to  copper 
brown,  which  color  continues  some  distance  on  neck;  outer 
row  of  scales  and  half  of  second  a  slightly  lighter  shade  of  olive 
brown;  below  light  bluish  green  with  the  edges  of  ventrals 
tinged  with  the  olive  brown  of  the  outer  row  of  scales;  each 
scale  has  a  bright  bluish  spot  which  is  usually  hidden  until  the 
skin  is  distended;  skin  between  scales  a  purplish  black;  a  few 
small,  scattered,  dark  spots  on  head;  the  apical  pits  appear  as 
minute  dark  spots;  there  is  a  trace  of  a  dark  line  above  last 
upper  labials;  the  lower  part  of  upper  labials  rather  creamy 
yellow  tinged  with  greenish ;  lower  labials  yellowish. 

Measurements  of  Dendrelaphis  modesties  Boulenger. 

mm. 

Total  length  914 

Snout   to   vent  660 

Tail  .                        254 

Length  of  head  24 

Width  of  head  10 

Variation, — The  species  here  described  differs  from  Boulen- 
ger's  Dendrelaphis  modestus  of  Ternate  in  having  a  lower  aver- 
age of  ventrals.  I  do  not  doubt  that  I  have  correctly  referred 
the  specimens  to  this  species. 

Griffin's  D.  fuliginosics  *  is  undoubtedly  a  young  discolored 
specimen  of  this  species.  I  have  three  specimens,  a  young  and 
two  adults,  from  Negros. 

The  greatest  variation  found  in  the  Philippine  specimens  of 
this  species  occurs  in  one  from  Bubuan  Island,  Sulu  Archipelago. 
An  orange  stripe  is  present  in  life  behind  the  eye,  continuing 
some  distance  on  the  neck.  This  stripe  is  formed  by  a  wash 
color  over  the  greenish  ground  color  and  disappears  largely 
in  alcohol.  The  eye  is  larger,  its  diameter  greater  than  dis- 
tance from  eye  to  nostril.  The  labials  on  one  side  are  broken, 
leaving  two  loreals,  two  preoculars,  and  two  suboculars,  the 
labials  not  entering  the  orbit. 

Remarks, — This  species  in  the  Philippines  is  known  to  oc- 
cur in  Palawan,  Mindoro,  Negros,  and  Sulu.  The  tvne  is  from 
Ternate. 

*See  Taylor,  Philip.  Journ.  Sci.  §  D  12  (1917)  359;  in  the  state- 
ment "The  type  has  a  few  more  ventrals  and  subcaudals  than  the  type 
of  D,  modestus'^  for  a  few  more  read  a  few  less. 
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Table  34. — Measurements  and  scale  counts,  of  Dendrelaphis  modestus 

Boulenger, 


No. 

Locality. 

Collector. 

1 

c 

t 

1 

0) 
> 

« 

0 

1 

0 

m 

mm. 

mm,. 

184 
210 
826 
409 
410 
411 
412 
413 
1883 

Isabela,  Negroe 

E  H.  Taylor 

d 

914 

254 

169 

107 

roB 

do             -- 

yg 

325 

85 

176 

108 

do 

Mindor 

do 

Palawa 

.__    do 

? 
d 
ye 

d 
d 
d 

1.055 
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860 

1,051 

875 
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85 

173 
178 
179 

110 
(a) 
112 
103 
106 
112 
«»69 

o 
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o 
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1  ToIatiH 

No. 

Labials. 

i 

CD 

I 

OD 

1 

Colle 

1 

% 

i. 
1  . 

Touch 
first 
chin 

jhields. 

ction. 

184 

9 

10 

5,6 

5 

2 

2+2+2 

13 

E.  H.  Taylor. 

210 

9-10 

10 

5,6 

5 

2 

2+2+2 

13 

Do. 

326 

9 

10 

5,6 

5 

2 

2+2+2 

13 

Do. 

409 

9 

10 

5,6 

5 

2 

2+2+2 

13 
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410 

9 

10 

5,6 

5 

2 

2+2+2 

13 

Do. 

411 

9 

10 

5,6 

5 

2 

2+2+2 

13 

Do. 

412 

9 

10 

5,6 

5 

2 

2+2+2 

13 

Do. 

418 

9 

10 

5,6 

5 

2 

2+2+2 

13 

Do. 

1833 

9-8 

10 

5,6 

5 

1-2 

2 

2+2+2 

13 

Do. 

*  Tip  of  tail   mutilated. 


>  Body    mutilated. 


DENDRELAPHIS   TERRIFICUS    (Peters) 

Plates  22  and  23 

Dendrophis  picta,  var.  B,  Gunther,  Cat.  CoL  Snakes   (1858)    149. 
Dendrophis  punctulata  (spec,  o.)   Gunther,  Cat.  CoL  Snakes  (1858) 

150. 
Dendrophis  terrificus  Peters,  Man.  Berl.  Ak.   (1872)   583;  Boettgbr, 

Ber.   Senck.  Nat.  Ges.    (1886)    111;   Casto  de  Elera,  Cat.   Fauna 

Filipinas  1    (1895)   433. 
Dendrophis  philippinensis  Gunther,  Proc.  ZooL  Soc.  London    (1879) 

78,  pL  4. 
Dendrelaphis  terrificus  Boulenger,  Fauna  Brit.  India,  Rept.    (1890) 

339;  Cat.  Snakes  Brit.  Mus.  2   (1894)   90;  Griffin,  Philip.  Journ. 

Sd.  §  D  6  (1911)  261. 
?Dendrelaphis  caeruleatus  Griffin,  Philip.  Journ.  Sci.  §  A  4   (1909) 

55";  §  D  6   (1911)  261. 

Description  of  species. —  (From  No.  83,  E.  H.  Taylor  collec- 
tion, collected  at  Bunawan,  Agusan,  Mindanao,  July  10,  1913, 
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by  E.  H.  Taylor.)  (Adult  male.)  Head  very  distinct  from 
body;  rostral  at  least  one  and  one-third  times  as  broad  as  deep, 
broadly  visible  from  above,  its  longest  suture  with  anterior 
nasal;  intemasals  rather  large,  little  longer  than  wide,  the 
suture  formed  with  nasals  a  curved  line,  which  is  longer  than 
the  suture  formed  with  prefrontals ;  suture  between  prefrontals 
equal  to  or  slightly  longer  than  that  between  internasals;  pre- 
frontal as  long  as  or  a  little  longer  than  internasal,  very  much 
wider  than  long,  extending  down  to  near  the  level  of  middle 
of  eye;  frontal  about  one  and  a  half  times  as  long  as  broad, 
as  long  as  but  wider  than  supraoculars,  not  as  long  as  its  dis- 
tance from  end  of  snout;  parietals  but  little  longer  than  frontal, 
longer  than  wide ;  nasal  divided ;  anterior  part  largest  and  high- 
est; loreal  narrow,  long,  two  and  a  half  to  three  times  as  long 
as  wide;  1  preocular,  visible  from  above,  not  touching  frontal, 
in  contact  with  3  labials  below ;  2  postoculars,  upper  largest,  in 
contact  with  parietal ;  temporals,  2  +  2  +  2 ;  9  upper  labials, 
fifth  and  sixth  entering  eye  (on  the  left  side  the  2  scales  are 
nearly  fused)  ;  10  lower  labials  (9  on  one  side),  5  in  contact  with 
anterior  chin  shields,  which  are  much  shorter  and  wider  than 
posterior;  mental  wider  than  deep;  scales  in  13  smooth  rows, 
overlapping,  disposed  obliquely,  more  or  less  rectangular  (with 
single  apical  pits),  arranged  in  oblique,  vertical  rows;  outer 
row  of  scales  very  much  larger  than  median,  which  is  scarcely 
larger  than  adjoining  rows;  ventrals  keeled  and  notched  on 
ends;  ventrals  164;  anal  divided;  subcaudals  96,  in  double 
rows;  length  of  eye  equal  to  its  distance  from  nostril;  eye 
longer  than  deep. 

Measurements  of  Dendrelaphis  terrificus   (Peters). 

mm. 

Total  length  1,045 

Snout  to   vent  770 

Tail  275 

Length  of  head  30 

Width  of  head  17 

Eye  to  tip  of  snout  10 

Length  of  eye  6 

Color  in  life, — Bright  greenish  bronze  (when  scales  are  shed 
in  alcohol,  bluish  green  to  blue),  each  scale  with  a  concealed 
lower  portion  bright  blue,  only  noticeable  when  the  skin  is  dis- 
tended; scales  edged  for  the  most  part  with  black,  the  skin 
between  them  also  black ;  head  somewhat  darker  brown  above ;  a 
broad  black  stripe  begins  behind  eye  and  continues  some  distance 
on  side  of  neck,  growing  narrower;  a  zigzag  black  line  borders 
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ventrals ;  above  this  is  a  yellowish  brown  stripe,  lighter  than  the 
body  color,  growing  more  indistinct  as  it  continues  along  body; 
a  zigzag  line  between  subcaudals;  a  blackish  area  in  loreal 
region ;  the  black  edges  of  the  scales  are  more  prominent  on  ante- 
rior part  of  body;  lips  and  chin  a  greenish  yellow;  belly  im- 
maculate yellow. 

Table    35. — Measurements    and   scale    counts    of    Dendrelaphis    terrificus 

(Peters) . 


No. 

Locality. 

Collector. 

Sex. 

Length. 

Tail. 

Ven- 
trals. 

Sub- 
caudal  B 

mm. 

mm. 

82 

Mindanao 

E.H.Taylor 

$ 

1,060 

285 

163 

96 

83 

do 

do ._. 

d 

1,045 

276 

164 

96 

81 

do_ _.- 

do 

cf 

765 

200 

162 

94 
112 
103 

405 

Camisuin  » 

R.  C.  McGregor 

cf 

1,040 
830 

285 

184 

407 

do --. 

do._ _.._... 

d" 

200 

181 

404 

Polillo  -.__ 

C.  Canonizado 

$ 

1,050 

1,085 

1,255 

840 

301 

171 
169 

109 
106 
97 
104 
106 

406 

do 

do  -. 

? 

304 

408 

Manila 

M.  Ligaya 

9 

330 

177 
173 
186 

213 

Siquijor  ._            _  _     _. 

A.  Celestino 

cT 

225 

214 

Bantay 

an 

do 

cT 

1,055 

287 

Labials. 

No. 

Upper. 

Lower. 

Enter 
eye. 

Touch 

first 

chin 

shields. 

ocu- 
lars. 

Post- 
ocu- 
lars. 

Tempo- 
rals. 

Scale 
rows. 

Collection. 

82 

9 

10-11 

5,6 

5 

2 

2+2+2 

13 

I 

].  H.  Taylor. 

83 

9 

10-9 

5.6 

6 

2 

2+2+2 

13 

Do 

81 

9 

10 

5,6 

5 

2 

2+2+2 

13 

Do. 

406 

9 

10 

5,6 

5 

2 

2+2+2 

13 
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407 

9 

10 

5,6 

5 

2 

2+2+2 

13 

Do. 

404 

9 

11 

5,6 

5 

2 

2+2+2 

13 

Do. 

406 

9 

10. 

5,6 

5 

2 

2+2+2 

13 

Do. 

408 

9 

10 

5,6 

5 

2 

2+2+2 

13 

Do. 

213 

9 

10 

5,6 

5 

2 

2+2+2 

13 

Do. 

214 

9 

10 

5,6 

5 

2 

2+2+2 

13 

Do. 

« Island   north   of   Luzon. 

Variation. — There  are  two  fairly  well-defined  color  varia- 
tions evident  in  this  species ;  one  group  represented  in  the 
Visayan  Islands,  Mindanao,  and  Polillo  (Dendrophis  philippin- 
ensis  of  Gunther  and  Dendrelaphis  caeruleatus  of  Griffin),  and 
the  second  group  in  Luzon  and  islands  to  the  north  {Dendrophis 
caudolineatus  of  Peters  *  non  Gray  and  Dendrophis  octo- 
lineatus  f  of  Parenti  and  Picaglia) . 


♦Mon.  Berl.  Ak.    (1861)    688. 

t  Atti.  Soc.  Nat.  Modena,  Mem.  Orig.  5    (1886)   50. 
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The  former  group  has  a  broad  black  band  behind  the  eye 
which  continues  some  distance  on  the  neck  and  then  disappears ; 
the  outer  row  of  scales  and  the  outer  edges  of  the  ventrals  are 
black,  thus  forming  a  ragged-edged  stripe;  above  this  is  a 
yellowish  green  stripe  lighter  than  the  lateral  body  color.  The 
skin  between  scales  is  largely  black,  and  many  of  the  scales 
are  edged  with  black. 

The  latter  group  has  the  black  stripe  behind  the  eye  which 
continues  to  some  distance  on  the  neck  where  it  disappears, 
usually  to  reappear  as  a  narrow  black  line  above  the  lateral 
yellow-green  line  on  the  posterior  two-thirds  of  the  body;  the 
dark  edges  of  the  scales  form  8  longitudinal  lines,  most  of  which 
are  very  distinct,  and  some  of  them  continue  on  tail. 

Due  to  the  fact  that  the  scale  formulae  are  practically  the 
same  in  the  two  groups  I  do  not  believe  they  should  be  re- 
garded worthy  of  subspecific  distinction. 

Remarks. — The  species  is  known  in  the  Philippines  from 
Mindanao,  Samar,  Polillo,  Negros,  Bantayan,  Banton,  Siquijor, 
Ticao,  Luzon,  and  Camiguin.  It  is  an  arboreal  species.  Out- 
side the  Philippines  it  is  known  in  Celebes. 

Genus  PSEUDORHABDIUM  Boulenger 

Rabdion,  part.,  Dumeril  and  Bibron,  Mem.  Ac.  Sci.  23    (1853)   441, 

and  Erp.  Gen.   7    (1854)    115;   Casto  de  Elera,  Cat.  Fauna  Fili- 

pinas   1    (1895)    426. 
Pseudorabdion  JAN,  Arch.  Zool.  Anat.  Phys.  2    (1862)   10. 
Oxycalamits  Gunther,  Kept.  Brit.  India   (1864)   199;  Boettger,  Ber. 

Senck.  Nat.  Ges.   (1886)    105;   Casto  de  Elera,  Cat.  Fauna  Fili- 

pinas  1    (1895)    425. 
Rhabdion  Boettger,  Ber.  Senck.  Nat.  Ges.   (1886)   106. 
Pseudorhabdium  Boulenger,  Cat.  Snakes  Brit.  Mus.  2    (1894)    328; 

Griffin,  Philip.  Journ.   Sci.   §   D   6    (1911)    261;   Taylor,  Philip. 

Journ.  Sci.  §  D  12   (1917)   362. 

Maxillary  teeth,  10  to  12,  subequal;  anterior  mandibulary 
teeth  slightly  longer  than  posterior;  head  not  distinct  from 
neck;  eye  small,  with  round  pupil;  nostril  pierced  in  a  minute 
nasal;  internasals  small;  loreal  present  or  absent;  preocular 
small  or  absent;  no  anterior  temporals,  parietals  in  contact  with 
labials;  body  cylindrical;  scales  smooth,  without  apical  pits, 
in  15  rows;  ventrals  rounded;  tail  short;  subcaudals  in  2  rows. 

Key   to   the  species   of  Pseudorhabdium  Boulenger, 

a\  No  loreal  present. 

b\  Frontal  longer  than  broad;   preocular  usually  present;   supraocular 
small ^.  longiceps  (Cantor)  (p.  178). 
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6*.  Frontal  little  broader  than  long;  supraoculars  smaller  still;  preocular 

usually  wanting P.  oxycephalum  (Giinther)  (p.  179). 

a'.  Loreal  present;  no  preocular;  postocular  distinct  or  fused  with  supra- 
ocular  w P.  mcnamarae  Taylor  (p.  180). 

The  three  known  species  of  the  genus  are  found  in  the  Phil- 
ippines. All  are  small,  burrowing  snakes,  seldom  attaining  a 
length  of  more  than  280  millimeters.  Pseudorhabdium  oxyce- 
phalum and  P.  mcnamarx  appear  to  be  confined  to  the  Philip- 
pines. The  third  species  is  widely  distributed,  being  found  in 
Malay  Peninsula  and  other  large  East  Indian  islands. 

PSEUDORHABDIUM   LONGICEPS   (Cantor) 

Calamaria  longiceps  CANTOR,  Cat.  Mai.  Rept.   (1847)   63,  pL,  fig.  1. 

Rabdion  torquatum  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854)  119; 
Peters,  Mon.  Berl.  Ak.  (1861)  684;  Casto  de  ELERiV,  Cat.  Fauna 
Filipinas   1    (1895)    426. 

Pseudorabdion  torquatum  Jan,  Arch.  Zool.  Anat.  Phys.  2  (1862) 
10,  and  Icon.  Gen.  (1865)  10,  pi.  3,  fig.  3. 

Oxy calamus  longiceps  Gunther,  Rept.  Brit.  Ind.  (1864)  199;  Sto- 
LICZKA,  Journ.  As.  Soc.  Bengal    42    (1873)    120. 

Pseudorhabdion  longiceps  BouLENGER,  Ann.  &  Mag.  Nat.  Hist.  V 
16    (1885)    389. 

Rhabdion  torquatum  Boettger,  Ber.  Senck.  Nat.  Ges.    (1886)    106. 

Pseudorhabdium  longiceps  Boulenger,  Cat.  Snakes  Brit.  Mus.  2 
(1894)  329;  Griffin,  Philip.  Journ.  Sci.  §  D  6  (1911)  261;  Bar- 
bour, Mem.  Mus.  Comp.  Zool.  Harv.  Coll.  44   (1912)   119. 

Description  of  species. —  (From  Boulenger,  Catalogue.) 
''Snout  rather  pointed.  Rostral  small,  as  deep  as  broad,  well 
visible  from  above ;  suture  between  the  internasals  one  third  or 
one  fourth  the  length  of  that  between  the  prsef rontals ;  frontal 
a  little  longer  than  broad,  as  long  as  or  a  little  shorter  than 
its  distance  from  the  end  of  the  snout,  shorter  than  the  parietals, 
more  than  twice  as  broad  as  the  supraocular;  prseocular  small 
(rarely  absent);  one  postocular;  five  upper  labials,  third  and 
fourth  entering  the  eye ;  symphysial  in  contact  with  the  anterior 
chin-shields;  three  lower  labials  in  contact  with  the  anterior 
chin-shields,  which  are  about  twice  as  large  as  the  posterior. 
Scales  in  15  rows.  Ventrals  129-146;  anal  entire;  subcaudals 
10-28.  Tail  pointed.  Iridescent  brown  or  black,  with  or  with- 
out a  yellowish  collar;  usually  a  yellowish  vertical  spot  above 
the  angle  of  the  mouth.'' 

Measurements  of  Pseudorhabdium  longiceps   (Cantor), 

mm. 
Total  length  230 

Snout  to  vent  195 

Tail  35 
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Remarks. — ^The  only  record  for  this  snake  in  the  Philippines 
is  that  of  Peters,  at  Daraga,  Luzon.  Evidently  it  is  very  rare* 
The  species  is  known  from  Malay  Peninsula,  Borneo,  Nias,  Su- 
matra, and  Celebes. 

PSEUDORHABDIUM  OXYCEPHALUM  (GUnther) 

Rhabdosoma  oxycephalum  Gunther,  Cat.  Col.  Snakes   (1858)   242. 
Oxy calamus  oxycephalus   Gunther,  Proc.  Zool.   Soc.  London    (1873) 

168   (fig.);  BoETTGER,  Ber.  Senck.  Nat.  Ges.   (1886)   105;  Casto  DB 

Elera,  Cat.  Fauna  Filipinas  1    (1895)    425. 
Pseudorhahdium  oxycephalum  BouLENG^,  Cat.   Snakes  Brit.  Mus.  2 

(1894)  329;  Griffin,  Philip.  Journ.  Sci.  §  D  6  (1911)  262;  TAYLOR, 

Philip.  Journ.  Sci.  §  D  12   (1917)   364. 

Description   of   species. — Closely   allied   to   Pseudorhahdium 
longiceps.     Frontal  a  little  broader  than  long,  about  half  as  long 


Fig.  14.     Pseudorhahdium   oxycephalum    (Gunther)  ;   after   Boulenger ;   a,   head,   dorsal   view; 
b,  head,  lateral  view ;  c,  head,  ventral  view. 

as  parietal;  supraoculars  narrow,  smaller  still,  and  confluent 
with  postocular;  no  separate  postocular;  rostral  barely  visible 
above;  internasals  small,  about  one-sixth  of  prefrontals;  latter 
longer  than  wide,  in  contact  with  2  labials,  entering  eye ;  inter- 
nasal  in  contact  with  second  labial;  no  loreal  or  preocular;  a 
large  posterior  temporal  bordering  parietals;  frontal  broader 
than  long,  about  four  or  five  times  as  wide  as  supraocular;  5 
upper  labials,  third  and  fourth  entering  eye,  fifth  largest;  3 
lower  labials  touching  first  chin  shields,  which  are  as  long  as 
but  narrower  than  second  pair;  scales  in  15  smooth  rows,  with 
no  apical  pits;  anal  entire;  male,  ventrals,  136;  subcaudals,  23; 
female,  ventrals,  152;  subcaudals,  16. 

Color. — Uniform  iridescent  blackish  brown. 


Measurements  of  Pseudorhahdium  oxycephalum  {Giinther) 


Total  length 
Snout  to  vent 
Tail 


mm. 

280 

260 

20 
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Remarks. — This  species  is  known  from  Negros,  where  it  was 
collected  by  A.  B.  Meyer.  The  type,  collected  by  Cuming,  is 
labeled  'Thilippines ;''  the  exact  locality  is  no  longer  known. 
Only  a  few  specimens  appear  to  be  known. 

PSEUDORHABDIUM    MCNAMAR/E  Taylor 

Psevdorhabdium  mcnamarse  Taylor,  Philip.  Journ.  Sci.  §  D  12  (1917) 
263. 

Description  of  species.— (From  the  type,  No.  196,  E.  H.  Tay- 
lor collection;  collected  on  Canlaon  Volcano,  Occidental  Negros, 
December  24,  1915,  at  an  elevation  of  about  900  meters,  by 
E.  H.  Taylor.)  Rostral  small,  about  as  wide  as  high,  a  large 
part  visible  from  above;  intemasals  moderate,  five-sided,  their 


Fig.  15.    Pseudorhahdium  monamarse  Taylor ;  a,   head,  dorsal  view ;  h,   head,  lateral  view ;  c, 

head,  ventral  view. 

sutures  with  nasal  and  prefrontal  equal,  forming  their  shortest 
suture  with  loreal;  prefrontals  nearly  three*  times  as  large  as 
internasals,  entering  eye,  touching  frontal,  loreal,  internasal, 
and  supraocular,  the  longest  suture  with  loreal,  the  shortest 
with  supraocular;  frontal  hexagonal,  a  little  wider  than  long, 
the  sides  touching  supraoculars  shortest,  the  parietal  sides 
longest;  parietals  at  least  twice  as  long  as  wide,  six-sided,  in 
contact  with  fifth  labial ;  nasal  rectangular,  much  elongate,  with 
nostril  pierced  near  anterior  edge  close  by  rostral;  behind  this 
a  very  much  enlarged,  elongate  loreal,  in  contact  with  second 
and  third  labials,  entering  eye;  supraocular  extending  over 
only  posterior  paj^t  of  eye  and  somewhat  behind;  postocular 
fused  with  supraocular;  no  anterior  temporals;  a  single  large 
posterior  temporal  behind  fifth  labial,  bordering  on  parietal; 
5  upper  labials,  fifth  largest,  in  the  following  order  of  size :  fifth, 
third,  fourth,  second,  first;  third  and  fourth  enter  eye;  5  lower 
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labials;  mental  small,  in  contact  with  anterior  chin  shields, 
and  separating  first  labials;  3  labials  touch  anterior  chin 
shields ;  second  pair  of  chin  shields  slightly  smaller  than  first ; 
eye  very  small;  anal  undivided;  ventrals,  140;  subcaudals,  22; 
scales  smooth,  in  15  rows. 

Color  in  life. — Above  very  shiny,  more  or  less  iridescent,  dark 
blackish  brown  to  bluish  brown;  about  neck  is  a  more  or  less 
distinct  yellow  collar  (dim  or  almost  wanting  in  adults),  formed 
above  by  three  or  four  small  yellow  spots ;  a  cream-colored 
spot  on  fifth  upp^r  labial ;  below  canary  to  yellowish  cream  with 
a  dark  area  on  outer  edge  of  each  ventral;  posterior  ventrals 
mottled,  and  subcaudals  almost  uniformly  dark ;  occasional  dark 
areas  on  middle  part  of  ventrals. 

Measurements  of  the  type  of  Pseudorhabdium  mcnamarx  Taylor. 

mm. 
Total  length  242 

Snout  to  anus  220 

Tail  22 

Width  of  head  5.5 

Width  of  body  5 

Variation. — Males  and  females  differ  in  the  number  of  ven- 
trals and  subcaudals,  the  averages  being  for  males:  ventrals, 
131;  subcaudals,  28;  for  females,  ventrals,  142;  subcaudals,  22. 
Four  specimens  show  the  postocular  fused  with  the  supraocular, 
and  in  No.  197  a  preocular  is  present.  There  is  some  variation 
in  the  relative  length  and  width  of  the  frontal.  In  some  speci- 
mens these  are  equal  and  in  one  or  two  the  length  slightly 
exceeds  the  width.  The  females  have  the  underside  of  the  tail 
uniformly  dark,  while  the  males  have  it  mottled  and  lighter. 
Nos.  192,  193,  194,  and  195  have  the  second  and  third  lower 
labials  fused,  thus  leaving  only  two  labials  touching  the  first 
chin  shields. 

Remarks. — The  species  is  rather  common  at  altitudes  of  800 
to  900  meters  on  Canlaon  Volcano.  No  specimens  were  taken 
at  a  higher  or  lower  altitude.  They  were  found  under  logs  and 
rotting  trash.  They  feed  on  earthworms  and  are  in  turn 
preyed  upon  by  Cyclocorus  lineatus,  which  is  plentiful  in  the 
same  locality.  Specimens  were  usually  found  in  pairs,  a  male 
and  a  female,  in  the  same  place.  The  females  taken  in  Decem- 
ber contained  three  undeveloped  eggs.  The  species  is  named 
for  Mr.  Homer  McNamara,  superintendent  of  the  La  Carlota 
Agricultural  Station,  who  rendered  able  assistance  in  making 
collections  on  the  volcano. 
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This  species  represents  a  distinct  section  of  the  genus  in 
having  a  loreal  present. 

Table  36. — Measurements  and  scale  counts  of  Pseudorhabdium  mcnamarse 

Taylor. 


No. 
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Genus  TYPHLOGEOPHIS  Glinther 

Typhlogeophis  Gunther,  Proc.  Zool.  Soc.  London  (1879)  77;  Boettger, 
Ber.  Senck.  Nat.  Ges.  (1886)  106;  Boulenger,  Cat.  Snakes  Brit. 
Mus.  2   (1894)   351. 

Typhlogeophus  Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)   425. 

''Maxillary  teeth  8,  subequal;  mandibular  teeth  subequal. 
Head  not  distinct  from  neck;  eye  concealed  under  the  ocular 
shield ;  no  supraocular ;  nostril  pierced  in  a  minute  nasal ;  inter- 
nasals  small ;  no  loreal  or  prseocular ;  no  temporals,  the  parietals 
in  contact  with  the  labials.  Body  cylindrical;  scales  smooth, 
without  apical  pits,  in  15  rows.  Tail  short;  subcaudals  in  two 
rows."     {Boulenger. ) 
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This  genus  is  known  only  from  the  Philippines.  It  consists 
of  a  single  known  species,  Typhlogeophis  brevis,  which  is  known 
only  from  the  type.  Judging  by  the  absence  of  external  eyes, 
the  species  is  subterrestrial  in  habit. 

TYPHLOGEOPHIS  BREVIS  GUnther 
Plate  24,  figs.  1  to  4 

Typhlogeophis  brevis  Gunther,  Proc.  Zool.  Soc.  London    (1879)    77; 

BOETTGER,    Ber.    Senck.    Nat.    Ges.    (1886)    106;    Boulenger,    Cat. 

Snakes  Brit.   Mus.   2    (1894)    351;    Griffin,   Philip.  Journ.   Sci.   § 

D  6    (1911)    262. 
Typhlogeophus    brevis,    Casto   db    Elera,    Cat.    Fauna    Filipinas    1 

(1895)    425. 

Description  of  species, —  (From  Boulenger.)  "Snout  rather 
pointed;  rostral  very  small,  nearly  as  deep  as  broad,  just  visible 
from  above;  suture  between  the  internasals  about 
half  the  length  of  that  between  the  praef rontals ; 
frontal  small,  as  long  as  broad,  shorter  than  its 
distance  from  the  end  of  the  snout,  half  as  long  as 
the  parietals;  five  upper  labials,  fourth  in  contact 
with  the  ocular,  fifth  very  large;  two  pairs  of 
chin-shields,  anterior  largest.     Scales  in  15  rows.   ^  ^    , 

Fig.    16.    Typh- 

Ventrals    153;   anal   entire;    subcaudals   about   15.      logeophis 
Uniform  blackish,  scales  and  shields  with  whitish      ^r ev is  Gnn- 

'  ther;    after 

edge.  Boulenger; 

"Total  length,  330  millim.^'  ^"^^'    ^^"^^ 

°       '  view. 

Remarks. — Only  the  type  specimen   appears  to 
have  been  collected,  and  the  exact  locality  is  now  unknown.     It 
was  taken  by  A.  Everett,  either  on  Mindanao  or  on  Dinagat. 

Genus  CALAMARIA  Boie 

Calamaria  Boie,  Ferussac,  Bull.  Sc.  Nat.  9    (1826)   236;  Isis   (1827) 

519;  DuMERiL  and  Bibron,  Erp.  Gen.  7   (1854)   60;  Gunther,  Cat. 

Col.  Snakes   (1858)   3;   Kept.  Brit.  India   (1864)    105;  Jan,.  Arch. 

Zool.   Anat.   Phys.   2    (1862)    4;   Boettger,   Ber.   Senck.   Nat.    Ges. 

(1886)  105;  Boulenger,  Fauna  Brit.  India,  Rept.  (1890)  281;  Cat. 

Snakes  Brit.   Mus.   2    (1894)    330;    Casto  db  Elepa,    Cat.   Fauna 

Filipinas   1    (1895)    424. 
Calamaria,  part.,  Schlegel,  Phys.  Serp.  2   (1837)   25;  Wagler,  Syst. 

Amph.    (1830)    191. 
Typhlocalarmis  Gunther,  Proc.  Zool.  Soc.   (1872)   595. 

''Maxillary  teeth  8  to  11,  subequal;  anterior  mandibular  teeth 
a  little  longer  than  the  posterior.  Head  not  distinct  from  neck; 
eye  small,  v^ith  round  pupil ;  nostril  pierced  in  a  minute  nasal ; 
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no  loreal;*  no  internasals;  praeocular  present  or  absent;  no  tem- 
porals, the  parietals  in  contact  with  the  labials.  Body  cylin- 
drical; scales  smooth,  without  apical  pits,  in  13  rows;  ventrals 
rounded.  Tail  short;  subcaudals  in  two  rows."  (Boulenger.) 
This  genus  is  widely  distributed  and  consists  of  numerous 
species,  most  of  which  are  local  and  variable.  The  snakes  are 
small,  never  or  very  rarely  attaining  half  a  meter  in  length, 
most  of  the  species  being  less  than  a  third  of  a  meter  in  length. 
The  species  are  without  grooved  fangs,  and  are  harmless. 

Key  to  the  Philippine  species  of  Calamaria  Boie.-f 

a\  Mental  in  contact  with  anterior  chin  shields;   no  loreal. 

6\  Frontal  less  than  twice  as  broad  as  supraocular;  young,  reddish 
white  with  black  rings;  adults,  black  above,  barred  with  alternate 

bands  of  black  and  white  below C.  grayi  Giinther  (p.  184). 

6^  Frontal  almost  twice  as  broad  as  supraocular;  rostral  as  deep  as 
broad;  frontal  nearly  as  long  as  parietals;  young,  light  brown 
above,   barred  with   darker  brown ;    only   a   few   anterior   bars   in 

adults;  uniform  yellowish  below C.  bitorques  Peters  (p.  185). 

6'.  Rostral  as  deep  as  broad;  frontal  shorter  than  parietals. 
c\  Tail  length  in  total  length  fourteen  to  twenty  times,  brown  above, 
with  several  fine  light  streaks  on  each  side;  yellow  or  barred 
black    and    yellow    belpw. 

C.  gervaisii  Dumeril  and  Bibron  (p.  186). 
c^  Tail  length  in  total  length  nine  and  one-half  times;  brown  with  a 
row  of  white  dots  on  sides,  on  outer  scale  row, 

C.  suluensis  sp.  nov    (p.  189). 

b*.  Rostral   broader  than   deep;    frontal   shorter  than   parietals;    brown 

above  with  longitudinal  series  of  black  dots;  a  yellow  spot  on  each 

side  of  neck C.  mindorensis  Boulenger  (p.  190). 

a^  Mental  not  in  contact  with  anterior  chin  shields;  no  loreal. 

6\  Diameter  of  eye  much  more  than  its  distance  from  mouth;  brown 
above,  with  2  longitudinal  rows  of  dark  spots  on  each  side  of  a  line 

of  white  dots.— C.  everetti  Boulenger  (p.  191). 

6^.  Diameter  of  eye  less  than  half  its  distance  from  mouth;  250  ventrals; 
dark  brown  above,  with  the  2  outer  scale  rows  tipped  with  yel- 
lowish; a  yellow  collar  on  neck;  a  pair  of  large  pale  lateral  spots 

at  base  of  tail , C.  mearnsi  Stejneger  (p.  193). 

a*.  Mental  in  contact  with  first  chin  shields;  a  loreal  present;  above,  brown 
with  darker  dots;  a  dark  brown  nuchal  collar,  edged  with  yellow 
anteriorly  and  posteriorly;  immaculate  below. 

C.  tropica  sp.  nov.   (p.  194). 

CALAMARIA    GRAYI    Gunther 

Calamaria  grayi   GiJNTHER,   Cat.    Col.    Snakes    (1858)    6;    Boettger, 
Ber.  Senck.  Nat.  Ges.    (1886)    105;  Boulenger,  Cat.  Snakes  Brit. 

*  Calamaria  tropica  has  a  loreal. — E.  H.  T. 

t  Casto  de  Elera  lists  C.  vermiformis  and  C.  temminckii.     These  records 
are  probably  erroneous. 
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Mus.  2  (1894)  338;  Casto  de  Elera,  Cat.  Fauna  Filipinas  1 
(1895)  424;  Griffin,  Philip.  Journ.  Sci.  §  D  6   (1911)  262. 

Calamaria  lumhricoideay  part.,  Gunther,  Cat.  Col.  Snakes   (1858)   5. 

Calamaria  philippinica  Steindachner,  Verh.  Zool.  Bot.  Ges.  Wien 
17    (1867)    514,  pi.  13,  figs.  4-6. 

Description  of  species.— (From  Boulenger.)  "Snout  very 
short  and  broadly  rounded.  Rostral  nearly  as  deep  as  broad,  well 
visible  from  above;  frontal  a  little  longer  than  broad,  shorter 
than  the  parietals,  not  twice  as  broad  as  the  supraocular;  one 
prse-  and  one  postocular ;  diameter  of  the  eye  less  than  its  distance 
from  the  mouth ;  five  upper  labials,  the  four  anterior  subequal  in 
size,  third  and  fourth  entering  the  eye;  symphysial  in  contact 
with  the  anterior  chin-shields ;  two  pairs  of  chin-shields,  in  con- 
tact with  each  other.  Scales  in  13  rows.  Ventrals  175-195; 
anal  entire;  subcaudals  14-24.  Tail  ending  in  a  rather  obtuse 
point.  Young  reddish  white,  with  black  rings;  adult  uniform 
blackish    above,    alternately    barred    black    and    white    below. 

Measurements  of  Calamaria  grayi  Gunther. 

mm. 

Total  length  365 

Snout  to  vent  330 

Tail  35 

Remarks. — The  types  were  collected  in  the  Philippines  by  H. 
Cuming,  1832-^1834;  the  exact  locality  is  not  known,  and  the 
species  has  not  been  rediscovered. 

CALAMARIA    BITORQUES   Peters 

Calamnria  gervaisii,  part.,  Gunther,  Cat.  Col.  ,Snakes   (1858)    4. 

Calamaria  bitorques  Peters,  Mon.  Berl.  Ak.  (1872)  585;  Boettger, 
Ber.  Senck.  Nat.  Ges.  (1886)  105;  Boulenger,  Cat.  Snakes  Brit. 
Mus.  2  (1894)  338;  Casto  de  Elera,  Cat.  Fauna  Filipinas  1  (1895) 
424;    Griffin,   Philip.  Journ.   Sci.   §   D   6    (1911)    262. 

Description  of  species. —  (From  No.  606,  Bureau  of  Science 
collection;  locality  and  collector  unknown,  probably  from  Lu- 
zon.) (Adult  female.)  Head  not  distinct  from  body;  rostral 
as  wide  as  deep,  broadly  visible  above;  internasals  and  loreal 
wanting;  prefrontals  very  large,  in  contact  with  2  labials 
and  rostral,  not  entering  eye;  frontal  distinctly  longer  than 
broad,  little  less  than  twice  as  broad  as  supraoculars,  longer 
than  its  distance  to  end  of  snout,  little  shorter  than  parietals; 
latter  large^  as  broad  as  long ;  nostril  in  a  minute  nasal ;  1  small 
preocular ;  1  small  postocular  touching  2  labials  and  parietal ;  no 
anterior  temporals;  a  large  posterior  temporal  bordering  pa- 
rietal; 5  upper  labials,  last  very  large,  first  4  subequal,  third 
and  fourth  entering  eye;  mental  rather  large,  in  contact  with 
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large  anterior  pair  of  chin  shields;  second  pair  about  half  as 
large,  not  separated ;  5  lower  labials,  3  touching  first  pair  of  chin 
shields;  scales  in  13  rows,  smooth;  ventrals  186;  anal  entire; 
subcaudals  18 ;  diameter  of  eye  equal  to  or  slightly  less  than  its 
distance  from  mouth;  tail  ending  in  a  blunt  point. 

Color  in  alcohol,*' — Dull  yellowish  brown  above  with  brownish 
bands  separated  by  lighter  interspaces  on  anterior  fourth  of 
body;  these  bands' are  narrow,  scarcely  more  than  the  width  of 
one  scale ;  the  yellowish  interspaces  are  only  two  or  three  scales 
wide ;  head  with  a  brown  spot  on  each  parietal ;  below,  uniform 
yellowish. 

Measurements  of  Calamaria  bitorques  Peters. 

mm. 

Total  length  365 

Snout  to  vent  343 

Tail  22 

Width  of  head  7.5 

Length  of  head  9.8 

Variation, — The  females  have  a  much  larger  number  of  ven- 
trals and  a  smaller  number  of  subcaudals  than  the  males.  The 
range  known  is :  For  females,  ventrals,  183  to  199 ;  subcaudals, 
13  to  18;  for  males,  ventrals,  151  to  158;  subcaudals,  18  to  21. 

Remarks. — This  rare  species  is  known  only  from  Luzon. 
There  is  a  single  specimen  in  the  collection  of  the  Bureau  of 
Science,  without  locality  attached.  Boulenger  f  lists  five  speci- 
mens from  Luzon. 

CALAMARIA  GERVAISII    Dumerii  and   Bibron 

Calamaria  virgulata  (non  Boie)  Eydoux  and  Gervais,  in  Guer.  Mag. 
Zool.  CI.  3  (1837)  pi.  16,  figs.  7-10;  Voy.  Favorite,  Zool  5'  (1839) 
pi.  30,  figs.  7-10. 

Calamaria  gervaisii  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854)  76; 
Jan,  Arch.  Zool.  Anat.  Phys.  2  (1862)  8;  Icon.  Gen.  (1865)  10, 
pi.  2,  fig.  1;  GUNTHER,  Proc.  Zool.  Soc.  London  (1879)  77;  Peters, 
Mon.  Berl.  Ak.  (1861)  684;  Muller,  III.  Nacht.  Cat.  Herp.  Samml. 
Basel  Mus.  (1883)  12;  Fischer,  Jahrb.  wiss.  Anst.  Hamburg  2 
(1885)  80;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  105;  Boulenger, 
Cat.  Snakes  Brit.  Mus.  2  (1894)  338;  Griffin,  Philip.  Journ.  Sci. 
§  D  6    (1911)  262. 

Calamaria   gervaisii,    part.,    Gunther,    Cat.    Col.    Snakes    (1858)     4. 

*  The  specimen  is  in  an  indifferent  state  of  preservation  and  most  of 
the  original  color  and  markings  have  disappeared. 
t  Catalogue,  loc.  cit. 
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There  are  two  known  subspecies  of  Calamaria  gervaisii  in 
the  Philippines.*  These  are  Calamaria  gervaisii  gervaisii  and 
Calamaria  gervaisii  iridescens.  They  may  be  distinguished  as 
follows : 

Key  to  the  subspecies  of  Calamaria  gervaisii  Dumeril  and  Bibron, 

a\  Ventrals,  males,  148  to  158;  females,  162  to  167;  subcaudals,  males, 
15  to  18;  females,  12  or  13;  brown  with  3  lateral  rows  of  white  dots, 
and  usually  4  dorsal  rows  of  black  dots. 

C.  g.  gervaisii  Dumeril  and  Bibron   (p.  187). 
a\  Ventrals,  males,  158  to  165;  females,  178  to  180;   subcaudals,  males, 
18  or  19;  females,  14;   dark  iridescent  brown  above;   only  a   single 
row  of  white  dots  along  side  of  body. 

C.  g.  iridescens  Taylor   (p.  188)* 

The  former  subspecies  is  especially  common  in  Luzon,  even  in 
the  city  of  Manila.f     It  is  a  gregarious,  burrowing  species. 

CALAMARIA  GERVAISII    GERVAISII    Dumeril   and    Bibron  | 

Description  of  subspecies, —  (From  No.  941,  E.  H.  Taylor  col- 
lection, collected  in  Manila  by  W.  Schultze.)  (Adult  female.) 
Head  not  distinct  from  body ;  rostral  broadly  visible  above ;  pre- 
frontals large;  no  internasals;  frontal  longer  than  broad,  about 
twice  the  width  of  supraocular,  much  shorter  than  parietals; 
latter  in  contact  for  more  than  half  their  length;  nasal  very 
small,  a  mere  rim  around  nostril,  surrounded  by  rostral,  first 
labial,  and  prefrontal;  1  small  preocular;  1  small  postocular;  6 
upper  labials,  fifth  largest,  third  and  fourth  entering  eye;  no 
anterior  temporals ;  one  posterior  temporal ;  6  lower  labials,  the 
3  anterior  touching  first  chin  shields  which  are  in  contact  with 
mental;  second  pair  of  chin  shields  about  half  as  large  as  first 
pair,  barely  in  contact  anteriorly.  Scales  in  13  smooth  rows; 
ventrals,  162;  anal  single;  subcaudals,  12.  Tail  length  is  con- 
tained in  total  length  twenty  times. 

Color  in  life. — Above,  light  brown  with  four  rows  of  small, 
longitudinal,  dark  dots  dorsally.  The  three  outer  scale  rows 
with  white  dots,  those  on  first  and  third  rows  largest  and 
most  distinct ;  upper  and  lower  edges  of  scales  of  outer  row  very 
dark  brown,  as  are  also  edges  of  ventral  scales ;  belly  yellow- 
orange;  ventrals  with  numerous  small  dots  of  dark  color,  with 
posterior  edges  of  many  scales  dimly  edged  with  darker;  lower 


*  Boulenger^s  variety  C.  may  represent  a  distinct  subspecies. 

t  Kenneth,  Carl,  and  Bettie  Knust,  three  ardent  young  herpetologists, 
collected  more  than  300  specimens  of  C  gervaisii  gervaisii  ^bout  the  yard 
of  their  home  in  Malate,  Manila. 

J  For  synonymy  see  species. 
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part  of  upper  labials  yellow;  chin  and  lower  labials  yellow, 
latter  with  dark  dots;  a  dark  line  on  underside  of  tail. 

Measurements  of  Calamaria  gervaisii  gervaisii  Dumeril  and  Bihron. 

mm. 
Total  length  260 

Snout  to  vent  247 

Tail  13 

Length  of  head  7.5 

Width  of  head  5.5 

Variation, — The  chief  differences  in  specimens  are  sexual. 
The  females  have  longer  bodies  and  shorter  tails  than  the  males, 
and  a  correspondingly  larger  number  of  ventrals  and  smaller 
number  of  subcaudals.  The  length  of  the  tail  in  the  females 
is  contained  in  the  total  body  length  twenty  times ;  in  the  males, 
fourteen  times. 

Remarks, — The  females  lay  from  three  to  six  eggs,  which  are 
usually  three  times  as  long  as  wide.  The  young  agree  very 
well  with  the  adults  in  coloration.  A  very  common  species.  Due 
to  its  gregarious  habits  it  is  known  to  many  Filipino  peoples  as 
ahas-na-cuyog.  The  subspecies  is  restricted  to  the  Philippines; 
known  to  occur  in  Luzon. 

CALAMARIA  GERVAISII   IRIDESCENS  Taylor 

Calamaria  gervaisii  iridescens   Taylor,   Philip.  Journ.   Sci.   §   D    12 
(1917)    360. 

Description  of  subspecies. —  (No.  201,  E.  H.  Tayor  collec- 
tion; collected  on  Canlaon  Volcano,  Occidental  Negros,  De- 
cember 23,  1915,  at  an  elevation  of  about  900  meters,  by  E.  H. 
Taylor.)  (Adult  female.)  Rostral  a  little  deeper  than  broad, 
the  part  visible  above  equal  to  the  suture  between  prefrontals; 
intemasals  absent;  prefrontal  very  large,  about  as  broad  as 
long,  touching  2  labials  laterally;  loreal  absent;  frontal  much 
longer  than  its  distance  from  end  of  snout,  twice  as  wide  as 
supraoculars,  shorter  than  and  not  as  wide  as  parietals ;  nostril 
pierced  in  a  minute  nasal,  latter  fan-shaped;  1  preocular,  very 
small;  supraocular  scarcely  twice  as  long  as  wide;  1  small 
postocular;  5  upper  labials,  last  largest,  third  and  fourth  en- 
tering eye;  an  elongate  posterior  temporal  behind  fifth  labial, 
bordering  parietal;  mental  as  deep  as  wide,  touching  chin 
shields ;  3  labials  touch  first  pair  of  chin  shields,  which  are  much 
larger  and  slightly  wider  than  second  pair;  scales  in  15  rows; 
ventrals  178,  subcaudals  14;  anal  single;  tail  length  21.8  in  total 
length. 


CALAMARIA  189 

Color  in  life. — Dark,  iridescent  brown  above,  with  a  very 
indistinct  series  of  four  darker  lines,  each  minutely  powdered 
with  a  lighter  color.  Series  of  white  dots  begin  on  outer  row  of 
scales  and  continue  regularly  to  base  of  tail.  A  second  row  of 
dots  begins  on  second  row  of  scales,  but  continues  only  a  short 
distance.  Top  of  head  mottled  yvith  dark  brown,  labials  almost 
covered  with  yellowish  white.  Lower  labials  and  scales  on  neck 
and  chin  yellow,  with  brown  maculations.  Ventrals  barred 
across  belly  with  blackish  brown  and  canary-yellow  bars ;  less 
heavy  coloration  in  front  of  anus;  underside  of  tail  with  a 
median  dark  line. 

Measurements  of  Calamaria  gervaisii  iridescens  Taylor, 

mm. 
Total  len^h  306 

Snout  to  vent  292 

Tail  14 

Variation. — Five  specimens  taken  agree  very  well,  save  that 
the  barring  on  the  belly  is  much  less  distinct  in  very  young 
ones.  The  females  have  more  ventrals  and  less  subcaudals  than 
the  males. 

Remarks. — This  subspecies  is  common  on  Canlaon  Volcano. 
Specimen's  were  obtained  from  under  logs.  One  specimen  was 
disgorged  by  a  captured  specimen  of  Cyclocoms  lineatus. 

CALAMARIA  SULUENSIS  sp.   nov. 
Calamaria  gervaisii  Taylor,  Philip.  Journ.  Sci.  §  D  13    (1918)    260. 

Type. — No.  1837,  Bureau  of  Science  collection;  collected  on 
Cagayan  Sulu,  November,  1917,  by  E.  H.  Taylor. 

Description  of  type. — Rostral  about  as  broad  as  deep,  visible 
above;  no  internasal;  prefrontals  large,  in  contact  with  2 
labials  laterally;  frontal  about  one-third  longer  than  wide,  two 
and  a  half  times  as  wide  as  supraocular,  shorter  than  parietals ; 
latter  in  contact  for  a  little  more  than  half  their  length,  in  con- 
tact with  fifth  labial;  nasal  a  mere  rim  about  nostril;  no  loreal 
present;  1  preocular,  higher  than  wide;  1  postocular;  no  an- 
terior temporals;  1  posterior  temporal;  6  upper  labials  in  fol- 
lowing order  of  size :  fifth,  second,  third,  first,  fourth,  sixth,  the 
third  and  fourth  entering  eye ;  6  lower  labials,  3  touching  anterior 
chin  shields,  first  pair  of  labials  not  in  contact;  posterior  chin 
shields  nearly  three-fourths  as  long  as  anterior.  Scales  in  13 
smooth  rows ;  ventrals  154 ;  anal  single ;  subcaudals  25 ;  tail  much 
narrowed  behind  anus,  its  length  contained  in  total  body  length 
nine  and  a  half  times. 
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Color  in  life. — Above  iridescent  brown;  many  scales  on  an- 
terior part  of  body  with  darker  spots ;  a  row  of  white  spots  on 
outer  row  of  scales;  lower  edge  of  outer  scale  row  brown,  and 
the  same  color  on  extreme  outer  edge  of  ventrals;  a  second 
row  of  white  dots  begins  on  second  row  of  scales,  but  only  con- 
tinues a  very  short  distance;  head  brown  with  very  dim  dark 
spots ;  upper  labials  yellowish  on  their  lower  parts ;  lower  labials 
with  brown  spots ;  mental  and  anterior  parts  of  first  chin  shields 
dark;  belly  immaculate  canary;  underside  of  tail  yellow  with  a 
median  dark  brown  line. 

Measurements  of  Calama/ria  suluensis  sp.  nov. 


mm. 


Total  length  266 

Snout  to  vent  239 

Tail  27 

Length  of  head  8 

Width  of  head  5 

Remarks. — This  species  is  related  to  Calamaria  gervaisii  Du- 
meril  and  Bibron,  but  differs  from  it  in  coloration  and  marking, 
and  in  having  a  longer  tail  with  a  higher  number  of  subcaudals. 
The  average  number  of  subcaudals  for  C.  gervaisii  is  about  17 
for  males  and  13  for  females.  In  the  type  of  C.  suluensis,  an 
adult  female,  there  are  25  subcaudals,  nearly  double  the  number 
for  females  of  C.  gervaisii.  The  length  of  the  tail  of  the  females 
of  C.  gervaisii  is  contained  in  the  total  length  twenty  times; 
of  the  males,  fourteen  times.  In  C.  suluensis  the  length  of  the 
tail  is  contained  in  the  total  length  nine  and  a  half  times ;  also, 
the  head  is  slightly  longer,  and  the  second  pair  of  chin  shields 
is  longer  than  in  C.  gervaisii. 

The  type  was  collected  under  a  log  near  one  of  the  lakes  on 
the  small  isolated  island  Cagayan  Sulu,  in  the  southern  part 
of  Sulu  Sea. 

CALAMARIA    M INDORENSIS    Boulenger 

Calamaria  mindorensis  Boulenger,  Ann.  &  Mag.  Nat.  Hist.  VI  16 
(1895)  481;  Cat.  Snakes  Brit.  Mus.  3  (1896)  646  (addenda)  ;  Grif- 
fin,  Philip.  Journ.   Sci.   §   D   6    (1911)    262. 

Description  of  species. —  (From  Boulenger,  Catalogue.)  '^Ros- 
tral  a  little  broader  than  deep,  visible  from  above ;  frontal  longer 
than  broad,  tv^ice  as  broad  as  the  supraocular,  shorter  than  the 
parietals;  a  prae-  and  a  postocular;  diameter  of  the  eye  equal 
to  its  distance  from  the  mouth;  five  upper  labials,  third  and 
fourth  entering  the  eye ;  symphysial  in  contact  with  the  anterior 
chin-shields;  two  pairs   of  chin-shields  in   contact  with   each 
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other.  Scales  in  13  rows.  Ventrals  193;  anal  entire;  sub- 
caudals  15.  Brown  above,  with  longitudinal  series  of  black 
dots;  a  yellow  spot  on  each  side  of  the  neck;  a  white  spot  on 
each  scale  of  the  outer  row ;  upper  lip  and  lower  parts  yellowish ; 
a  black  spot  at  the  outer  end  of  each  ventral ;  a  black  line  along 
the  middle  of  the  tail.'' 

Measurements  of  Calamaria  mindorensis  Boulenger. 

mm. 

Total  length  240 

Snout  to  vent  227 

Tail  13 

Remarks, — The  type  of  this  species,  an  adult  female,  was 
collected  in  Mindoro  by  A.  Everett.  Only  the  type  appears 
to  have  been  discovered. 

The  new  species  of  Calamaria  herein  described,  Calamaria  tro- 
pica, is  from  Mindoro  but  differs  from  C.  mindorensis  in  the 
presence  of  a  loreal,  and  a  dark  brown  neck  band,  followed  by  a 
yellow  band ;  a  difference  of  45  ventrals  is  also  evident. 

CALAMARIA    EVERETTI    Boulenger 
Plate  24,  figs.  5  to  9 

Calamaria  everetti  Boulenger,  . Proc.  Zool.  Soc.  London  (1893)  525; 
Ann.  &  Mag.  Nat.  Hist.  VI  14  (1894)  84;  Cat.  Snakes  Brit.  Mus. 
2  (1894)  340,  pi.  18,  figs.  1,  2;  Griffin,  Philip.  Journ.  Sci.  §  A  4 
(1909)   599;  §  D  6    (1911)   262. 

Description  of  species. —  (From  No.  565,  Bureau  of  Science 
collection;  collected  at  Iwahig,  Palawan,  March,  1909,  by  C. 
M.  Weber.)  (Adult  male.)  Rostral  distinctly  broader  than  high, 
rather  narrowly  visible  from  above;  internasals  wanting;  pre- 
frontals large,  bordering  labials  laterally;  fron- 
tal one  and  a  half  times  as  long  as  broad,  slightly 
shorter  than  parietals,  less  than  twice  as  broad 
as  supraocular ;  latter  much  shorter  than  frontal ; 
parietals  elongate,  broader  than  long;  nostril  ^Z^;,,,''^:iZ:^ 
pierced  in  nasal,  small;  no  loreal  present;  an  after  Boulenger; 
elongate  preocular,  broader  inferiorly;  1  small, 
distinct  preocular ;  no  anterior  temporals ;  a  large  posterior 
temporal  bordering  parietal;  5  upper  labials,  third  and  fourth 
entering  eye,  fifth  very  large ;  5  lower  labials,  first  pair  meeting 
behind  mental,  3  touching  anterior  chin  shields;  latter  followed 
by  a  second,  smaller,  pair  of  chin  shields,  in  contact  with  each 
other;  scales  in  13  rows,  smooth;  ventrals,  177;  anal  single; 
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subcaudals,  24  pairs;  head  rather  elongate;  eye  rather  large, 
its  diameter  much  more  than  its  distance  from  mouth. 

Color  in  alcohol. — Above  blackish  brown  with  irregular 
rows  of  black  dots;  a  continuous  line  of  white  dots  covering 
outer  row  of  scales;  edges  of  ventral  scales  black,  forming  a 
zigzag  black  line  below  the  white  dotted  line;  another  black 
line  immediately  above  the  lateral  white  line  on  second  scale 
row ;  a  white  line  from  snout  along  upper  labials,  covering  them 
save  for  their  upper  parts ;  top  of  head  lighter  brown  with  some 
darker  mottling,  particularly  on  outer  edge  of  parietals;  two 
whitish  collars,  one  immediately  behind  parietals,  and  the  other 
five  scales  back,  neither  crossing  entirely  the  dorsal  surface 
of  neck;  a  distinct  dark  spot  on  fifth  labial  and  a  posterior  tem- 
poral spot;  below,  chin,  neck,  belly,  and  underside  of  tail  im- 
maculate yellwish. 


Measurements  of  Calamaria  everetti  Boulenger, 


Total  length 
Snout  to  vent 
Length  of  head 
Width  of  head 


mm. 

315 

289 


5.5 


Variation. — A  second  specimen  from  the  same  locality  agrees 
well  in  scalation.  The  lateral  white  line  is  very  irregular,  as 
many  scales  in  the  second  row  are  white.  Boulenger  *  lists 
three  varieties  of  this  species  (only  two  of  which  are  Philip- 
pine) ,  as  follows  : 

A.  Nape  dark  brown,  with  a  yellow  collar;  belly  unspotted. 

B.  No  collar;  belly  unspotted. 

C.  No  collar;  a  series  of  black  dots  along. the  middle  of  belly. 

Table  37. — Measurements  and  scale  counts  of  Calamaria  everetti 

Boulenger. 


xn 

1 

No. 

Locality. 

Collector. 

i 

I 

> 

i 

Collection. 

mm. 

mm. 

565 

Iwahig,  Palawan. 

C.  M.  Weber 

d 

315 

26 

177 

24 

Bureau  of  Science. 

952 

do 

C.H.Lamb 

d 

295 

24 

181 

23 

Do. 

The  first  variety  (A),  a  young  specimen  from  Sarawak,  Bor- 
neo, is  the  type.  The  second  and  third  varieties  (B  and  C) 
are  from  Palawan.     The  known  ventral  range  is  144  to  184; 

*  Loc.  cit. 
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the  subcaudal,  16  to  23;  the  low  ventral  count,  144,  is  from 
the  Sarawak  specimen.  In  the  Palawan  specimens  the  average 
count  is  179  for  ventrals.  The  variations  in  color  may  be  due 
to  the  age  of  the  specimens. 

Remarks. — Griffin  *  has  called  attention  to  the  fact  that  the 
Bureau  of  Science  specimens  differ  in  color  and  markings  from 
those  listed  by  Boulenger.  Larger  series  of  specimens  may 
show  constant  variations  which  merit  specific  designation  for 
these  varieties. 

CALAMARIA    MEARNSI    Stejneger 

Calamaria  mearnsi  Stejneger,  Smith.  Misc.  Coll.  60  (1908)  30; 
Griffin,  Philip.  Journ.  Sci.  §  D  6   (1911)  262. 

Description  of  species. —  (After  the  type  description.)  Ros- 
tral well  visible  from  above ;  frontal  slightly  longer  than  broad, 
more  than  twice  as  broad  as  supraoculars,  shorter  than  parie- 
tals;  1  preocular;  1  postocular;  diameter  of  eye  less  than  half 
its  distance  from  edge  of  mouth ;  5  supralabials,  third  and  fourth 
entering  eye ;  2  pairs  of  chin  shields,  in  contact  with  each  other ; 
mental  separated  from  chin  shields  by  first  pair  of  lower  labials ; 
scales  in  13  rows;  ventrals  251;  anal  entire;  subcaudals  12 
pairs ;  tip  of  tail  rounded. 

Color  in  alcohol. — Dark  brown  above,  each  of  the  two  outer 
scale  rows  broadly  tipped  with  pale  yellowish ;  parietals  and  pre- 
frontals with  pale  yellowish  markings;  a  pale  yellowish  collar, 
about  two  scales  wide;  seven  scale  rows  behind  head;  a  pair  of 
large  pale  spots  on  sides 'at  base  of  tail;  tip  of  tail  pale,  except 
extreme  point  which  is  dark;  underside  uniform  pale  with  ends 
of  ventrals  like  back ;  a  dark  brown  line  along  middle  of  under- 
side of  tail. 

Measurements  of  Calamaria  mearnsi  Stejneger. 

mm. 

Total  length  270 

Snout  to  vent  262 

Tail  8 

Remarks. — This  species  is  known  only  from  the  type.  It  was 
collected  in  Tangob,  northern  Mindanao,  June  10,  1906,  by  Maj. 
E.  A.  Mearns. 

Stejneger  remarks:  ''This  species  is  apparently  mo^t  closely 
allied  to  Calamaria  everetti  and  the  C.  pavimenta  group;  but 
differs  from  the  latter  in  the  number  of  supralabials,  and  from 
both  in  the  much  smaller  eye ;  the  large  number  of  ventrals  dis- 

*  Loc.  cit, 

161465 18 
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tinguishes  it  at  once  not  only  from  these  Calamarians  but  from 
all  other  species  known  from  the  Philippines  and  in  fact  from 
most  of  the  species  of  the  genus.  C.  gracillina  from  Borneo, 
exceeds  it  in  having  300  and  more  ventrals,  but  it  lacks  pre- 
ocular  and  has  no  distinct  postocular.  C.  collaris,  from  Cele- 
bes, has  from  232  to  265  ventrals  but  has  a  much  larger  eye, 
and  a  very  different  style  of  coloration/' 

CALAMARIA    TROPICA    sp.    nov. 

Type. — No.  887,  E.  H.  Taylor  collection ;  collected  on  the  low 
coastal  mountains  near  Naujan,  Mindoro,  May  2,  1916,  by  E.  H. 
Taylor. 

Description  of  type. —  (Juv.)  Rostral  about  as  high  as  broad, 
well  visible  above;  prefrontals  large,  not  entering  eye,  later- 
ally in  contact  with  first  and  second  labials,  their  mutual  suture 
scarcely  longer  than  suture  with  frontal;  latter  one  and  a  half 
times  as  long  as  broad,  longer  than  its  distance  from  end  of 
snout,  slightly  shorter  than  parietals,  more  than  twice  as  long 
and  twice  as  wide  as  supraoculars;  parietals  much  longer  than 
wide,  in  contact  with  postocular  and  fifth  labial ;  nostril  pierced 
in  a  minute  nasal;  a  small  triangular  loreal  present,  touching 
second  and  third  labials;  a  single  narrow  preocular;  postocular 
a  little  higher  than  wide ;  no  anterior  temporals ;  6  labials,  third 
and  fourth  entering  orbit,  fifth  largest;  mental  moderate,  not 
as  wide  as  rostral,  in  contact  with  2  large  anterior  chin  shields, 
which  are  nearly  twice  the  length  of  second  pair,  second  pair 
of  chin  shields  forming  a  mutual  suturfe  nearly  half  their  length ; 
5  lower  labials,  the  3  anterior  touching  first  chin  shields;  scales 
in  13  smooth  rows;  anal  single;  ventrals  150;  subcaudals  19; 
body  cylindrical;  tail  ending  in  a  blunt  point;  eye  wider  than 
its  distance  to  mouth. 

Color  in  life. — Iridescent  brown  with  numerous  irregular  dark 
dots;  a  more  or  less  regular  series  of  yellowish  cream  dots  on 
outer  row  of  scales,  and  another,  less  distinct,  on  third  row ; 
neck  with  a  dark  brown  bar  five  scales  wide,  with  a  yellow-cream 
bar  one  or  two  scales  wide  behind  it  which  unites  with  the  yellow- 
cream  ventral  color ;  top  of  head  same  as  ground  color  of  back 
with  numerous  dots  and  flecks  of  darker;  a  yellow-cream  irreg- 
ular line  on  prefrontal;  dark  color  on  upper  head,  on  rostral 
and  upper  parts  of  labials;  a  very  small  dark  area  on  upper 
anterior  part  of  fifth  labial ;  the  yellow-cream  color  on  sides  fails 
to  meet  medially  to  form  a  collar  in  front  of  dark  nuchal  bar; 
chin  and  belly  immaculate;  a  dark  line  crosses  outer  edges  of 
ventrals ;  a  median  subcaudal  dark  line. 
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Measurements  of  Calamaria  tropica  sp.  nov. 

mm. 
Total  len^h  101 

Snout  to  vent  93 

Tail  8 

Remarks. — The  species  is  based  on  a  single  specimen,  the 
type.  The  presence  of  the  loreal  clearly  differentiates  it  from 
all  other  species  of  Calamaria.  The  unique  specimen  was  col- 
lected from  under  leave's  along  a  forest  path  on  the  eastern 
Mindoro  coast. 

SmGHTIiY  POISONOUS    SNAKES 

BOIGIN^^ 

Hypapophyses  absent  in  posterior  part  of  vetebral  column; 
nostrils  lateral,  not  valvular ;  posterior  maxillary  teeth  grooved : 
somewhat  poisonous,  but  not  dangerous  to  man. 

Five  genera  of  the  Boiginse  are  known  in  the  Philippines  and 
are  distinguished  as  follows : 

Key  to  the  Philippine  genera  of  the  Boiginae. 

a\  Ventral  scales  rounded,  not  keeled  or  notched;  pupil  vertically  elliptic. 
b\  Scales  with  apical  pits ;  head  very  distinct  from  neck. 

Boiga  Fitzinger    (p.  195), 
6^  Scales  w^ith  apical  pits;  head  not  strongly  distinct  from  neck. 

Psammodynastes  Giinther    (p.  209). 
d\  Ventral  scales  strongly  keeled  and  notched;  scales  with  apical  pits. 

6\  Pupil  horizontal Dryophiops  Boulenger   (p.  213). 

h\  Pupil  round Chrysopelea  Boie    (p.  215). 

b\  Pupil  vertically  elliptic Dryophis  Dalman    (p.  218). 

Genus  BOIGA  Fitzinger 

Hurria,  part.,  Daudin,  Rept.   5    (1803)    275. 

Boiga,  part.,  Fitzinger,  Neue  Class.  Rept.  (1826)  29-31. 

Dipsas,  part.,  BoiE,  Isis  (1827)   548;  Schlegel,  Phys.  Serp.  2   (1837) 

257;    GUNTHER,   Cat.   Col.    Snakes    (1858)    169;   Jan,   Elenco    Sist. 

Ofid.    (1863)    103;   Gunther,  Rept.  Brit.  India    (1864)    307. 
Dipsadomorphus  Fitzinger,  in  Tschudi,  Faun.  Per.,  Herp.  (1845)  55; 

Syst.  Rept.  (1843)  27;  Boulenger,  Cat.  Snakes  Brit.  Mus.  3  (1896). 

59. 
Macrocephalus  Fitzinger,  Syst.  Rept.   (1843)   27. 
Gonyodipsas  Fitzinger,   Syst.  Rept.    (1843)    27. 
Eudipsas  Fitzinger,  Syst.  Rept.   (1843)   27. 
Cephalophis  Fitzinger,   Syst.   Rept.    (1843)    21. 
Opetiodon  DuMERiL  and  Bibron,  Mem.  Ac.  Sci.  23   (1853)   494;  Erp. 

Gen.  7   (1854)   905;  Dumeril,  Prodr.  Class.  Ophid.   (1853)   98. 
Triglyphodon  Dumeril  and  Bibron,  Mem.  Ac.   Sci.   23    (1853)    507; 

Dumeril,  Prodr.  Class.  Ophid.    (1853)    111. 
Toxicodryas   Hallowell,    Proc.   Ac.    Philadelphia    (1857)    60. 
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Boiga  CoPE,  Proc.  Acad.  Nat.  Sci.  Philadelphia  (1860)  264;  Stejne- 
GER,  Proc.  Biol.  Soc.  Washington  15  (1902)  16;  Barbour,  Mem. 
Mus.  Comp.  Zool.  Harv.  Coll.  44   (1912)   126. 

Pappophis  Macleay,  Proc.  Linn.  Soc.  N.  S.  W.  2    (1877)    39. 

Dipsas  BouLENGER,  Fauna  Brit.  India,  Rept.    (1890)    357. 

Liophallus   Cope,   Proc.   Acad.   Natt   Sci.   Philadelphia    (1894)    427. 

''Maxillary  teeth  10  to  14,  subequal  in  size,  followed  by  two 
or  three  enlarged,  grooved  fangs;  anterior  mandibular  teeth 
longest.  Head  very  distinct  from  neck;  eye  moderate  or  large, 
with  vertically  elliptic  pupil ;  posterior  nasal  more  or  less  deeply 
concave.  Body  more  or  less  compressed;  scales  smooth,  more 
or  less  oblique,  with  apical  pits,  in  17  to  31  rows,  the  vertebral 
row  more  or  less  enlarged ;  ventrals  obtusely  angulate  laterally. 
Tail  moderate  or  long;  subcaudals  in  two  rows."     (Boulenger,) 

The  genus  is  distributed  through  tropical  Africa,  southern 
China,  Malay  Archipelago,  Papuasia,  Australia,  and  Philippines. 

Key  to  the  Philippine  species  of  Boiga  Fitzinger* 

a\  Anterior  palatine  teeth  but  slightly  enlarged. 

6^.  Snout  longer-  than  diameter  of  eye;   scales  in  21   rows;   body  with 

numerous  black  and  yellow  bars B.  dendrophila  (Boie)  (p.  197). 

6*.  Snout  as  long  as  eye;  scales  in  19  rows;  grayish  or  yellowish  brown, 
with  brown  spots  and  crossbars,  the  latter  extending  across  belly. 

B.  angulata  (Peters)   (p.  204). 
a*.  Anterior  palatine  teeth  strongly  enlarged. 

6*.  Scales  in  19  rows;  brownish  yellow  above  with  black  crossbars. 

B.  philippina  (Peters)   (p.  206). 
6*.  Scales   in   23   to  25   rows;   head   large;   body   brownish,  barred   with 
black,  or  uniform  fawn  color  without  trace  of  markings. 

B.  cynodon  (Boie)   (p.  206). 

These  snakes  are  arboreal  in  habit  and,  with  the  exception  of 
the  first,  rare.  The  large  size  of  the  eyes  suggests  their  noc- 
turnal habits.  They  prey  largely  on  warm-blooded  animals,  such 
as  birds  and  small  mammals.  The  body  is  elongate,  compressed, 
and  the  neck  is  usually  slender.  Boiga  angulata  and  B.  philip- 
pina  are  restricted  to  the  Philippines;  B.  dendrophila  and  B. 
cynodon  are  widely  distributed. 

These  snakes  have  two  or  three  grooved  fangs  in  the  posterior 
part  of  the  maxillae.  This  indicates  that  they  are  equipped  with 
poison  which  probably  would  prove  deadly  only  to  birds  and 
small  mammals.  "There  is  no  record  to  show  that  they  are 
deadly  to  man,  and  it  is  almost  certain  that  they  are  not. 

*  Casto  de  Elera,  Cat.  Fauna  Filipinas  1  (1895)  446,  lists  B,  drapeezii 
Boie  and  B.  fusca  Gray  from  the  Philippines,  and  two  unidentified  species. 
The  records  of  the  first  two  are  erroneous. 


BOIGA  197 

The  names  Aguason  and  Agnasan  are  applied  to  Boiga  den- 
drophila  in  the  Bicol  provinces.  In  Dapitan  it  is  called  Lilusan. 
Boiga  cynodon  is  frequently  confused  with  the  young  pythons  by 
various  Mindanao  peoples. 

BOIGA  DENDROPHILA   (Boie) 

Dipsas   dendrophila    BoiE,    Isis    (1827)    549;    Wagler,    Icon.    Amph. 

(1828)    pi.  8;   Syst.  Amph.    (1830)    181;   Schlegel,  Phys.   Serp.  2 

(1837),  263;  pi.  11,  figs.  1-3;  Abbild.   (1844)   133,  pi.  45,  figs.  1-9; 

Cantor,  Cat.  Mai.  Kept.  (1847)   76;  Motley  and  Dillwyn,  Contr. 

Nat.   Hist.   Lab.    (1855)    47;    Gunther,   Cat.   Col.   Snakes    (1858), 

169;  Kept.  Brit.  India   (1864)  310;  Proc.  Zool.  Soc.  London  (1879) 

78;  Jan,  Icon.  Gen.    (1871)   38,  pi.  4,  fig.  2. 
Dipsas    (Dipsas)   dendrophila  Fischer,  Jahrb.  wiss.  Anst.  Hamburg 

2  (1885)  81;  Boettger,  Ber.  Senck.  Nat.  Ges.   (1886)   113. 
Triglyphodon  dendrophilum  Dumeril  and  Bibron,  Erp.  Gen.  7   (1854) 

1086. 
Triglyphodon  gemmicinctum  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854) 

1091. 
Boiga  dendrophila  CoPE,   Proc.  Acad.  Nat.  Sci.  Philadelphia    (1860) 

264;  Griffin,  Philip.  Journ.  Sci.  §  D  5    (1910)   214;  §  D  6   (1911) 

263;  Barbour,  Mem.  Mus.  Comp.  Zool.  Harv.  Coll.  44   (1912)    125 
Dipsas   (Triglyphodon)   gemmicincta  Peters,  M^n.  Berl.  Ak.    (1861), 

688. 
Dipsadomorphns     dendrophilus      (and     varieties)      Boulenger,     Cat. 

Snakes  Brit.  Mus.  3   (1896)  70 -and  71. 

This  widely  distributed  species,  which  occurs  from  the  Malay 
Peninsula  throughout  the  East  Indian  Archipelago,  goes  through 
a  large  number  of  variations,  several  of  which  merit  subspecific 
designation.  Boulenger  lists  seven  varieties  in  his  Catalogue; 
namely,  dendrophila  Boie,  melanottis  Bleeker,  annectens  Bou- 
lenger, regularis  Boulenger,  multicinctus  Boulenger,  gemmicinc- 
tus  Dumeril  and  Bibron,  and  latifasciatus  Boulenger. 

Of  these  varieties  only  dendrophila  multicincta  Boulenger  and 
dendrophila  latifasciata  Boulenger  occur  in  the  Philippines;  the 
former  appear  to  be  confined  to  Palawan,  the  latter  to  Mindanao 
and  Samar.  A  third  form,  occurring  in  Luzon  and  Samar(?), 
differs  very  markedly  from  B,  dendrophila  latifasciata  and  prob- 
ably a  little  less  so  from  the  Palawan  form.  I  propose  to  give 
this  the  subspecific  designation  B,  dendrophila  divergens  subsp. 
nov. 

Key  to  the  Philippine  subspecies  of  Boiga  dendrophila   (Boie), 

ct'.  50  to  58  broad,  greenish  yellow  bands  about  body  and  tail;  ground 
color  dark  black,  each  scale  in  the  yellow  bands  edged  with  black; 
ventrals,  207  to  222;   subcaudals,  93  to  101.     Mindanao  and   Samar. 

B.  d.  latifasciata  (Boulenger)   (p.  198). 
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a^  90  to  110  narrow,  yellow  bars  on  body  and  tail;  ground  color  dark 
black;  ventrals,  220  to  240;  subcaudals,  105  to  115. 

B.  d.  m"lticincta   (Boulenger)    (p.  200). 

a^.  81  to  97  narrow,  grayish  white  bars;  ground  color  dull  black  washed 
with  gray;  young,  brownish  with  a  yellow  line  defining  the  temporal 
region.  Ventrals,  219  to  228;  subcaudals,  80  to  87.  Luzon,  Samar, 
Polillo B.  d.  divergens  subsp.  nov.   (p.  201). 

BOIGA   DENDROPHILA   LATIFASCIATA    (Boulenger) 

Dipsadomorphus    dendrophilus    var.    latifasciatus    Boulenger,     Cat. 
Snakes  Brit.  Mus.  3   (1896)   71. 

Description  of  subspecies, —  (From  No.  18,  E.  H.  Taylor  collec- 
tion; collected  at  Buna  wan,  Agusan,  Mindanao,  October  10,  1912, 
by  E.  H.  Taylor.)  (Adult  male.)  Head  short  and  blunt,  much 
widened  in  parietal  region,  very  distinct  from  neck;  rostral 
somewhat  wider  than  deep,  barely  visible  from  above,  its  sutures 
with  internasals  and  nasals  subequal;  internasals  broader  than 
long,  not  touching  loreal,  little  shorter  than  prefrontals;  latter 
broader  than  long,  in  contact  with  loreal  and  nasal,  forming  their 
smallest  sutures  with  the  former;  frontal  seven-eighths  as  wide 
as  long,  broader  than  supraoculars  but  of  equal  length,  as  long 
as  or  a  little  longer  than  its  distance  from  end  of  snout, 
its  anterior  suture  a  continuous  straight  line;  parietals  large, 
much  longer  than  wide,  their  width  equaling  length  of  frontal; 
a  slightly  enlarged  transverse  row  of  scales  bordering  labials, 
temporals,  and  parietals  posteriorly;  nostril  large,  between  2 
nasals;  loreal  small,  triangular,  longer  than  wide,  not  entering 
eye;  preocular  large,  widely  separated  from  frontal,  visible 
from  above;  supraocular  little  longer  than  wide;  2  postoculars, 
inferior  largest;  temporals  2  +  3  (on  the  right  side  the  lower 
is  crowded  back  somewhat,  and  only  1  temporal  touches  post- 
oculars)  ;  8  upper  labials,  third,  fourth,  and  fifth  entering  eye; 
seventh  largest ;  sixth  on  right  side  is  broken  horizontally ;  men- 
tal twice  as  wide  as  deep;  10  lower  labials,  4  in  contact  with 
anterior  chin  shields  which  are  much  longer  and  broader  than 
second  pair;  a  small,  third  pair  of  chin  shields;  eye  large,  its 
diameter  equal  to  its  distance  from  anterior  border  of  nostril; 
ventrals,  210;  anal  single;  subcaudals,  98  pairs;  body  much  com- 
pressed. 

Color  in  life. — Coal  black  above  with  60  greenish  yellow  bands 
around  body,  each  yellow  scale  bordered  with  black;  the  bands 
crossing  belly  usually  the  width  of  three  ventrals;  about  16  of 
these  bands  belong  to  tail  and  do  not  extend  entirely  across 
ventral  surface;  on  posterior  part  of  body  they  do  not  cross 
entirely;  first  24  ventrals  on  neck  yellow,  narrowly  edged  with 
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black;  upper  and  lower  labials  and  scales  under  head  yellow 
edged  with  black.  Top  of  head  black;  1  or  2  yellow  spots  on 
parietals,  and  posterior  to  and  in  front  of  eye  are  other  spots 
of  yellow. 

Measiiveinents  of  Boiga    dendrophila  latifasciata   (Boulenger) . 

mm. 

Total  length  1,215 

Snout   to    vent  962 

Tail  253 

Width  of  head  23 

Length   of  head  31 

Variation. — The  known  range  of  ventrals  in  this  subspecies 
is  207  to  222 ;  of  subcaudals,  93  to  101.  In  three  specimens  the 
loreal  is  absent;  in  no  case  is  the  loreal  found  entering  eye. 
This  subspecies  usually  has  3  pairs  of  chin  shields.     Only  one 
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Bureau  of  Science. 


specimen,  the  one  described,  shows  the  tendency  of  the  sixth 
and  seventh  upper  labials  to  break;  in  the  other  subspecies  this 
tendency  is  very  pronounced. 

Remarks. — This*  subspecies  is  common  at  Bunawan,  Agusan, 
Mindanao.    A  number  of  specimens  taken  were  lost,  and  many 
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seen  were  not  taken.  The  snake  was  always  found  in  low  brush 
and  trees,  invariably  away  from  the  ground.  It  makes  no  or 
very  little  effort  to  fight.  One  specimen  taken  had  just  eaten 
a  bat.  This  subspecies  is  probably  confined  to  Mindanao  and 
the  near-by  islands.  Samar  apparently  has  two  forms  of  the 
species.  Boettger  reports  a  specimen  of  Boiga  dendrophila 
latifasciata  from  there,  and  there  is  a  specimen  of  B.  dendro- 
phila  divergens  in  the  Santo  Tomas  Museum  presumably  from 
Samar. 

BOIGA  DENDROPHILA   MULTICINCTA    (Bouienger) 
Plate  25;  Plate  26,  figs.  4  to  6 
Dipsadomorphics    dendrophilus    var.    multicinctus    Boulenger,    Cat. 

Snakes   Brit.   Mus.   3    (1896)    71. 
Boiga    dendrophila   multicincta    Barbour,    Mem.    Mus.    Comp.    Zool. 
Harvard  Coll.   44    (1912)    125. 

Description  of  subspecies, — Similar  to  Boiga  dendrophila  lati- 
fasciata, but  with  a  higher  number  of  ventrals  and  subcaudals; 
ventrals  vary  between  220  and  240,  the  average  being  231 ;  sub- 
caudals vary  between  105  and  115,  the  average  being  111 ;  there 
are  11  instead  of  10  lower  labials;  there  is  a  decided  tendency 
for  the  seventh  labial  to  break  horizontally,  thus  in  eight  of  the 
thirteen  specimens  examined  this  division  has  occurred;  there 
are  only  2  pairs  of  chin  shields  present,  and  the  number  of 
labials  touching  the  fii'st  pair  is  4  or  5.  One  specimen  has 
the  loreal  entering  the  eye  below  the  preocular.*  The  temporal 
elements  frequently  assume  the  position  represented  by  the  for- 
mula ^+3. 

Color. — Body  above  black  with  a  large  series  of  narrow  yel- 
lowish to  yellowish  white  bars  on  body  and  tail ;  the  number  of 
bars  varies  from  93  to  111,  the  average  being  106;  these  light 
bars  are  seldom  more  than  1  scale  wide. 

Measurements  of  Boiga  dendrophila  multicincta    (Boulenger) ,  No.  906, 
Bureau  of  Science  collection. 

mm. 

Total  length  1,160 

Snout  to  vent  900 

Tail  260 

Remarks. — This  subspecies  is  common  in  Palawan  and  in  Ba- 
labac;  I  obtained  the  specimen's  in  my  own  collection  from  the 
latter  locality.  These  do  not  differ  from  those  found  on  the 
Palawan  mainland. 

♦  Boulenger  records  this  same  anomaly  on  a  specimen  in  the  British 
Museum,  op.  cit.  70. 
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TABLE   39.— Measurements   and  scale  counts  of  Boiga  dendrophila  multi- 

cincta  (Boulenger), 
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BOIGA   DENDROPHILA   DIVERGENS  subsp.    nov. 

Type. — No.  186,  E.  H.  Taylor  collection;  collected  on  Mount 
Maquiling,  Laguna,  Luzon,  November  12,  1913,  by  E.  H.  Taylor. 

Description  of  type. — Head  large,  blunt,  double  the  width  of 
neck;  rostral  a  little  wider  than  high,  forming  its  smallest 
sutures  with  first  labials;  internasals  rather  small,  about  half 
as  large  as  prefrontals ;  latter  forming  their  smallest  suture  with 
loreal,  their  longest  with  frontal,  their  mutual  suture  deep ; 
frontal  with  anterior  suture  forming  a  straight  line,  sides  round- 
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ing  instead  of  angular;  wider  than  supraocular  and  about  the 
same  length ;  parietals  large,  longer  than  wide,  very  much  larger 
than  frontal,  in  contact  laterally  with  one  temporal  and  upper 
postocular ;  supraoculars  much  wider  behind  than  anteriorly, 
broadly  in  contact  with  prefrontals ;  nasal  divided,  the  anterior 
part  quadrangular,  lower  than  posterior;  nostril  large;  loreal 
small,  narrowly  entering  eye  below  preocular,  touching  2  labials ; 
preocular  higher  than  wide ;  eye  large,  equal  to  its  distance  from 
middle  of  nostril;  2  postoculars,  upper  slightly  the  larger;  tem- 
porals, 2  +  2 ;  8  upper  labials,  third,  fourth,  and  fifth  broadly 
entering  orbit;  labials  in  the  following  order  of  size;  seventh, 
sixth,  eighth,  fifth,  third,  fourth,  second,  first;  mental  small,  as 
wide  as  rostral ;  10  lower  labials,  5  touching  anterior  chin  shields, 
which  are  double  the  size  of  second  pair;  third  pair  of  chin 
shields  small;  mental  groove  very  deep;  scales  in  21  rows  around 
body;  ventrals,  228;  anal  single;  subcaudals,  80  pairs. 

Color  in  life. — Above  bluish,  the  larger  part  of  the  scales 
with  a  wash  of  light  gray-ultramarine,  more  pronounced  on  pos- 
terior part  of  body;  back  with  63  narrow,  bluish  white,  trans- 
verse bands  extending  to  edge  of  ventrals  where  they  widen 
slightly  and  are  more  yellowish  in  color  on  belly;  tail  with 
16  bands ;  yellowish  dots  on  supraoculars  and  prefrontals ;  a  row 
of  bluish  white  dots  outlines  the  posterior  temporal  region; 
upper  and  lower  labials  each  with  a  large  yellowish  white  area 
enclosed  with  black,  except  on  border  of  mouth;  lateral  head 
scales  with  light  spots ;  anterior  ventrals  and  chin  scales  yellow- 
ish edged  with  black. 

Measurements  of  Boiga  dendrophila  diver  gens  suhsp.  nov. 

mm. 

Total  length  1,370 

Snout  to  vent  1,114 

Tail  256 

Width  of  head  27 

Length  of  head  35 

Variation, — Two  specimens  in  the  Bureau  of  Science  collection 
from  Polillo  *  show  the  following  variations  from  the  type : 
The  loreal  in  both  specimens  is  smaller  and  does  not  enter  eye ; 

2 

the   temporal   formula   of   one  is  2  +  3  and  ^  +  3    and   of  the 

other,  2  +  3 ;  in  one  specimen  there  are  four  labials  touching 
the  first  chin' shields,  in  the  other  (a  young  one)  five;  the  ground 
color  is  brown,  darker  on  anterior  part  of  body;  the  transverse 

*  Griffin,  Philip.  Journ.  Sci.  §  D  5    (1910)    214. 
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bars  are  yellowish  white  and  encircle  body  on  anterior  part; 
belly  grayish  brown ;  there  are  yellow  spots  on  all  the  head  scales 
except  frontal,  those  in  front  of  eye  prominent;  a  line  begins 
on  eye  aind  runs  along  edge  of  parietal  and  around  temporal 
region  to  labials;  two  small  posterior  branches  run  a  short  dis- 
tance on  neck.  There  is  a  specimen  in  the  Santo  Tomas  Mu- 
seum, presumably  from  Samar. 

Remarks, — This  subspecies  is  probably  more  closely  related 
to  the  Palawan  Boiga  dendrophila  multicincta  than  to  the  Min- 
danao B.  dendrophila  latifasciata.  The  number  of  ventrals 
varies  between  219  and  228;  of  subcaudals,  between  80  and  87; 
the  ventrals  average  223,  8  less  than  in  B.  dendrophila  multi- 
cincta, and  the  subcaudals  average  83,  which  is  28  less  than  in  B, 
dendrophila  multicincta;  10  is  the  usual  number  of  lower  labials. 
None  of  the  speciniens  examined  shows  the  seventh  labial  broken. 
The  difference  in  color,  the  markings  in  the  temporal  region,  and 
the  smaller  number  of  subcaudals  suffice  to  distinguish  this 
form  from  the  other  two  Philippine  subspecies. 

Table  40. — Measurements  and  scale  counts  of  Boiga  dendrophila  divergens 
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BOIGA  ANGULATA    (Peters) 
Plate  26,  pigs.  1  to  3;  Plate  27 

Dipsas    (Dipsadomorphus)    angulata  Peters,  Mon.   Berl.   Ak.    (1861) 

688;   BOETTGER,  Ber.  Senck.  Nat.  Ges.    (1886)    113;    (1892)    XLIX. 
Dipsas   (Eudipsas)  guiraonis  *  Steindachner,  Novara,  Rept.   (1867) 

75,  pi.  3,  figs.  9,  10;  Boettger,  Ber.  Senck.  Nat.  Ges.   (1886)    113; 

F.  MULLER,  III.  Nacht.  Cat.  Herp.  Samml.  Basel  Mus.   (1883)   18; 

Fischer,  Jahrb.  wiss.  Anst.  Hamburg  2  (1885)  81. 
Dipsadomorphus    angulatus    Boulenger,    Cat.    Snakes    Brit.    Mus.    3 

(1896)    75. 
Boiga  angulata  Griffin,  Philip.  Journ.  Sci.  §  D  5   (1910)  213;  §  D  6 

(1911)  263;  Taylor,  Philip.  Journ.  Sci.  §  D  12   (1917)   366. 

Desci^vption  of  species. —  (From  No.  271,  Bureau  of  Science 
collection;  collected  on  Mount  Marapara,  Occidental  Negros, 
September,  1909,  elevation,  715  meters,  by  F.  W.  Foxworthy.) 
(Adult  male.)  Head  short,  rather  thick,  but  little  longer  than 
wide;  supraocular  region  prominent;  diameter  of  eye  minutely 
shorter  than  its  distance  from  end  of  snout;  rostral  distinctly 
broader  than  high,  scarcely  visible  from  above,  forming  its 
longest  suture  with  nasal ;  internasals  small,  their  surface  round- 
ing, truncate  anteriorly,  broader  than  long;  prefrontals  broader 
than  long,  with  a  distinct  depression  at  posterior  end  of  their 
common  suture;  frontal  as  long  as  wide,  slightly  shorter  than 
its  distance  from  end  of  snout,  a  little  wider  than  supraoculars, 
not  in  contact  with  preocular,  its  anterior  suture  forming  a 
straight  line ;  parietals  slightly  longer  than  broad,  a  little  longer 
than  frontal,  in  contact  with  1  postocular,  their  edges  irregular ; 
nasal  large,  followed  by  a  very  small  loreal,  higher  than  wide; 
1  preocular,  elongate,  wider  at  top  than  bottom;  2  postoculars, 
upper  largest;  temporals  2  -f  2,  the  upper  anterior  touching  both 
postoculars;  8  upper  labials,  third,  fourth,  and  fifth  entering 
eye;  mental  as  wide  as  rostral,  very  short;  10  lower  labials, 
5  touching  first  chin  shields,  which  are  much  longer  and  wider 
than  posterior  pair;  scales  in  19  rows,  smooth,  distinctly  an- 
gular on  body,  with  the  median  row  enlarged;  median  laterals 
very  small ;  scales  on  neck  much  elongate,  narrow,  and  pointed ; 
ventrals,  267;  anal  single;  subcaudals,  152;  body  very  slender, 
compressed;  neck  very  long,  extremely  narrow,  less  than  one- 
third  the  width  of  head. 

Color  in  alcohol. — Above  a  light  yellow  brown,  with  a  large 
series  of  dim,  darker  brown,  transverse  bands  or  blotches  which 
widen  laterally  and  aire  discernible  on  belly;  a  series  of  large 
lighter  spots  along  edges  of  ventrals ;  belly  strongly  marked  with 


'  I  follow  Boulenger  in  regarding  this  a  synonym  of  Boiga  angulata. 
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darker,  elongate,  brown  spots,  arranged  in  two  broken  lines 
on  ventrals;  head  brownish  flecked  with  darker;  upper  labials 
light,  throat  and  chin  muddy  white. 


Measurements  of  Boiga  angulata  (Peters) . 


Length 

Snout  to  vent 

TaU 

Length  of  head 

Width  of  head 


mm* 

1,477 

1,107 

370 

18 

15 


Variation. — A  second  specimen  from  Polillo  *  is  at  hand.  It 
agrees  very  well  in  scalation  with  the  one  described.  The  bars 
on  body  and  the  ground  color  above  are  darker ;  below  there  are 
fewer  dark  spots,  and  no  traces  of  the  dark  line  noted  in  the 
described  specimen.  The  frontal  in  the  second  specimen  is  as 
long  as  or  a  little  longer  than  its  distance  from  end  of  snout.  The 
known  ventral  range  of  the  species  is  from  254  to  267 ;  subcaudal 

Table  41. — Measurements  and  scale  counts  of  Boiga  angulata   (Peters). 
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a  Tail  slightly  mutilated  and  part  missing. 

b  Type,  data  from  Peters,  Mon.  Berl.   Ak.    (1861)    688. 

range,  from  126  to  152.  The  type  is  said  to  have  a  divided 
nasal.  In  the  specimen  I  have  described  the  nasal  has  a  slight 
depression  or  suture  partly  dividing  it;  the  second  specimen 
shows  no  suture  or  depression. 


*  Griffin,  Philip.  Jotirn.  Sci.  §  D  5  (1910)  214,  makes  note  of  the  variation 
of  this  specimen,  and  records  the  fact  that  the  stomach  contained  a  large 
Calotes. 
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The  type  is  from  Leyte,  collected  by  F.  Jagor.  Specimens  have 
been  taken  also  in  Polillo,  Negros,  and  Catanduanes. 

BOIGA  PHILIPPINA   (Peters) 

Dipsas  philippina  Peters,  Mon.  BerL  Ak.   (1867)   27;  Boettger,  Ber. 

Senck.  Nat.  Ges.   (1886)   113. 
Dipsadomorphus    philippirms    Boulenger,    Cat.    Snakes    Brit.    Mus. 

3   (1896)   77. 
Boiga  philippina  Griffin,  Philip.  Journ.  Sci.  §  D  6   (1911)   263. 

Description  of  species. —  (After  the  type  description.)  An- 
terior palatine  and  mandibular  teeth  strongly  enlarged;  head 
very  broad;  neck  narrow;  rostral  broader  than  deep,  just  visible 
from  above;  intemasals  broader  than  long,  much  shorter  than 
prefrontals ;  frontal  as  long  as  broad,  or  a  little  longer,  as  long 
as  its  distance  from  rostral ;  loreal  about  as  long  as  deep ;  2 
preoculars,  upper  in  contact  or  nearly  in  contact  with  frontal; 
2  postoculars ;  temporals  variable ;  8  upper  labials,  third,  fourth, 
and  fifth  entering  eye;  12  lower  labials;  scales  in  19  rows,  ver- 
tebral row  hexagonal  and  strongly  enlarged ;  ventrals,  240 ;  anal 
divided;  subcaudals,  133. 

Colo7\ — Brownish  yellow  above,  with  black  crosslines;  head 
spotted  with  black,  but  no  temporal  streak  present. 

Measurements  of  Boiga  philippina    {Peters). 

mm. 

Total  length  690 

Snout  to  vent  535 

Tail  155 

Head   length  20 

Remarks. — I  have  been  unable  to  obtain  a  specimen  of  this  rare 
reptile.  The  type  locality  is  "Ylaces,*  Northwest  Luzon,"  col- 
lected by  Semper.     It  is  known  only  from  the  type. 

BOIGA  CYNODON   (Boie) 

Dipsas   cynodon   BoiE,   Isis    (1827)    559;    Guerin,   Icon.    Reg.   Anim. 

Kept.    (1829)    pi.  21,  fig.  2;   Schlegel,  Phys.   Serp.  2    (1837)    268, 

pi.   11,  figs.  10  and  11;   Gunther,  Kept.  Brit.  India    (1864)    308; 

JAN,    Icon.    G^n.    (1871)    38,    pi.    6,    fig.    1;    Sclater,    Journ.    As. 

Soc.  Bengal  60    (1891)   244;  Boettger,  Abh.  Mus.  Dresden  No.  7 

(1894-95)   4. 
Dipsas  cynodon^  part..  Cantor,  Cat.  Mai.  Rept.    (1847)    77. 
Opetiodon  cynodon  Dumeril  and  Bibron,  Erp.  Gen.  7    (1854)   907. 
Eudipsas  cynodon  Gunther,  Cat.  Col.  Snakes  (1858)   168. 
Pareas  waandersii  Bleeker,  Nat.  Tijds.  Nederl.  Ind.  21    (1860)  471. 
Dipsas   (Eudipsas)   cynodon  Boettger,  Ber.  Senck.  Nat.  Ges.   (1886) 

113;  Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)  435. 

*  Probably  a  misspelling  of  Ilocos  (or  Ylocos  as  the  name  was  formerly 
spelled),  a  province  in  Luzon. 
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Dipsadomorphus    cynodon    Boulenger,    Cat.    Snakes    Brit.    Mus.    3 

(1896)   78. 
Boiga  cynodon  Griffin,  Philip.  Journ.  Sci.  §  A  4   (1909)  599;  §  D  5 

(1910)    213;   §  D  6    (1911)    264. 

Description  of  species, —  (From  No.  88,  Bureau  of  Science 
collection;  collected  at  Iwahig,  Palawan,  March,  1909,  by  W. 
Schultze.)  (Adult  male.)  Anterior  palatine  and  mandibular 
teeth  very  strongly  enlarged;  head  large,  distinct  from  neck; 
rostral  scarcely  visible  above,  broader  than  deep,  forming  its 
longest  suture  with  nasal,  its  shortest  with  first  labial;  inter- 
nasals  broader  than  long,  curving  downward  on  sides,  rather 
narrowed  in  front,  their  mutual  suture  little  more  than  half 
that  between  prefrontals;  latter  very  much  larger  than  inter- 
nasals,  forming  their  shortest  sutures  with  nasals  and  supra- 
oculars, broader  than  long,  a  little  shorter  than  frontal;  latter 
about  five-sixths  as  wide  as  long,  shorter  than  its  distance  from 
rostral,  little  wider  than  supraoculars ;  parietals  very  little  longer 
than  wide,  in  contact  with  upper  postocular,  nasal  divided,  nos- 
tril large;  loreal  present,  longer  than  high;  preocular  single, 
very  high,  visible  above,  touching  only  fourth  labial  below;  2 
postoculars,  subequal  in  size ;  temporals  3  +  2 ;  9  upper  labials, 
fourth,  fifth,  and  sixth  entering  eye,  eighth  largest;  mental 
much  broader  than  deep;  13  and  14  lower  labials,  5  touching 
anterior  chin  shields  which  are  much  smaller  than  second  pair; 
5  labials  touching  second  pair  of  chin  shields;. scales  with  apical 
pits,  in  23  rows  around  body,  the  outer  ventral  row  strongly 
enlarged;  ventrals  268;  anal  single;  subcaudals  149;  eye  very 
large,  its  diameter  about  equal  to  its  distance  from  nostril; 
body  very  strongly  compressed;  neck  long  and  slender. 

Color  in  alcohol. — Above  yellowish  to  dark  brown  with  about 
44  more  or  less  distinct  transverse  bands  on  body,  and  about 
35  on  tail  where  they  are  wider  and  are  separated  by  only  a 
very  narrow  interspace ;  bars  distinct  on  neck ;  head  dark  brown 
without  spots;  a  distinct  black  line  from"  eye  to  angle  of  jaw; 
below,  immaculate  on  chin,  throat,  and  belly;  muddy  under  tail. 

Measurements  of  Boiga  cynodon   (Boie), 

mm. 

Total  length  1,915 

Snout  to  vent  1,450 

Tail  465 

Width  of  head  2^ 

Length  of  head  36 

Width  of  neck  10 

Width  of  body  15 

Variation. — A  second  specimen  (No.  89)  in  the  collection  of 
the  Bureau  of  Science  agrees  with  the  described  form  in  scala- 
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tion,  and  is  almost  identical  in  color  and  markings.  A  third 
specimen,  in  my  own  collection,  differs  from  the  described  form 
as  follows:  In  my  specimen  the  black  blotches  are  very  much 
wider  inclosing  elongate  grayish  spots  ventrally,  about  28  on 
body  and  about  an  equal  number  on  tail.  Head  has  2  small 
spots  on  frontal  and  another  spot  on  each  parietal ;  the  black  line 
behind  eye  is  present.  Below,  body  is  muddy  yellow  with  a 
series  of  irregular  black  blotches  along  both  sides  of  ventrals; 
below,  tail  is  dark,  variegated  with  lighter  spots.  Width  of 
head  is  32  millimeters;  length  of  head,  45.  There  are  14  and 
15  lower  labials;  the  loreal  is  nearly  twice  as  long  as  wide; 
the  diameter  of  eye  is  less  than  its  distance  to  nostril. 


Table  42. — Measurements  and  scale  counts 
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There  is  a  single  fawn-colored  form  in  the  Bureau  of  Science 
collection  (No.  90).  It  has  no  markings  of  any  kind.  In  the 
size  of  the  head,  in  body  proportions,  and  in  scalation  it  agrees 
with  the  two  specimens  recorded  above. 

The  known  variation  of  ventrals  in  Philippine  specimens  is 
261  to  279 ;  of  subcaudals,  129  to  153.  The  range  for  the  species 
given  in  Boulenger's  Catalogue  *  is  248  to  290  and  114  to  156 
for  the  ventrals  and  subcaudals,  respectively.  The  temporals 
range  from  2  +  2  and  2  +  3  to  3  +  3  and  3  +  4.  The  upper 
labials  vary  from  8  to  10,  and  there  is  consequent  variation  in  the 
nujnber  of  labials  entering  the  eye.  The  species  attains  a  length 
of  more  than  2  meters. 


*  Loc.  cit. 


PSAMMODYNASTES  209 

Remarks. — This  snake  is  rare  in  the  Philippines.  Boulenger 
lists  a  single  specimen  from  the  Philippines,  in  the  Cuming  col- 
lection. A  specimen  is  in  the  collection  of  the  College  of  Agricul- 
ture at  Los  Banos,  Luzon;  the  stomach  of  this  one  contained 
a  bird.  In  the  Philippines  it  is  known  from  Polillo,  Luzon,* 
Culion,  Mindanao,  Leyte,  and  Palawan.  Outside  of  the  Phil- 
ippines it  is  known  from  Burma,  Malay  Peninsula,  Borneo,  Su- 
matra, and  Nias. 

Genus  PSAMMODYNASTES  Glinther 

PsammophiSy  part.,  BoiE,  Isis  (1827)  521;  Schlegel,  Phys.  Serp.  2 
(1837)  201;  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854)  887;  Peters, 
Mon.  Berl.  Ak.    (1868)   452. 

Psammodynastes  Gunther,  Cat.  Col.  Snakes  (1858)  140;  Jan,  Elenco 
Sist.  Ofid.  (1863)  90;  Gunther,  Kept.  Brit.  India  (1864)  292; 
MocQUARD,  Bull.  Soc.  Philom.  VII  11  (1887)  172;  Boulenger^, 
Fauna  Brit.  India,  Rept.  (1890)  363;  Cat.  Snakes  Brit.  Mus.  3 
(1896)  172;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  110;  Casto 
DE  Elera,  Cat.  Fauna  Filipinas  1    (1895)   432. 

Thamnodynastes  Werner,  Abh.  Bayer  Akad.  Wiss.  II.  Klasse  22 
(1904)    372. 

Anisodon  Rosen,  Ann.  &  Mag.  Nat.  Hist.  VII  15   (1905)   176. 

Anisodontes  Rosen,  Ann.  &  Mag.  Nat.  Hist.  VII  16   (1905)   128. 

"Maxillary  teeth  9  to  11,  third  or  third  and  fourth  much 
enlarged,  fang-like,  followed  by  a  short  interspace,  last  enlarged 
and  grooved;  anterior  mandibular  teeth  strongly  enlarged. 
Head  distinct  from  neck,  with  angular  canthus  rostralis;  eye 
rather  large,  with  vertically  elliptic  or  subelliptic  pupil;  nostril 
in  a  single  nasal ;  frontal  very  narrow.  Body  cylindrical ;  scales 
smooth,  without  pits,  in  17  or  19  rows ;  ventrals  rounded.  Tail 
moderate  or  rather  short;  subcaudals  in  two  rows.*'  (Bou- 
lenger.) 

The  genus  has  two  species,  Psammodynastes  pulverulentus 
(Boie)  and  P.  pictus  Peters.  Only  the  former  has  been  found 
in  the  Philippines. 

Snakes  of  this  genus  are  probably  slightly  poisonous,  but 
certainly  not  deadly  to  man.  They  rarely  exceed  half  a  meter 
in  length. 

PSAMMODYNASTES    PULVERULENTUS    (Boie) 

Psammophis  pulverulenta  Boie,   Isis    (1827)    547;    Schlegel,   Phys. 

Serp.  2    (1837)   211,  pi.  8,  figs.  10  and  11;  Abbild.    (1844)   pi.  43, 

figs.  1-4;  Dumeril  and  Bibron,  Erp.  Gen.  7   (1854)  895. 
Dipsas  ferruginea  Cantor,  Proc.  Zool.  Soc.  London  (1839)  53;  Blyth, 

Journ.  As.  Soc.  Bengal  23   (1854)   293;  24   (1855)   715. 
Psammodynastes   pulverulentiis,   part.,    Gunther,    Cat.    Col.    Snakes 

(1858)   140. 
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Psammodynastes  pulverulentus  Gunther,  Cat.  CoL  Snakes  (1858) 
251;  Kept.  Brit.  India  (1864)  292;  ZooL  Rec.  (1867)  188;  Peters, 
Mon.  BerL  Ak.  (1861)  687;  Theobald,  Cat.  Kept.  Brit.  India  (1876) 
188;  Fischer,  Arch.  Nat.  (1885)  62;  Jahrb.  wiss.  Anst.  Hamburg 
2  (1885)  81;  Mocquard,  Bull.  Soc.  Philom  VII  11  (1887)  172,  pi. 
3;  12  (1888)  104;  F.  Muller,  III.  Nacht.  Cat.  Herp.  Samml.  Basel 
Mus.  (1883)  17;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  110;  Bou- 
lenger,  Fauna  Brit.  India,  Rept.  (1890)  363;  Cat.  Snakes  Brit. 
Mus.  3  (1896)  172;  Stejneger,  Bull.  U.  S.  Nat.  Mus.  58  (1907) 
383,  figs.  317-319;  Griffin,  Philip.  Journ.  Sci.  §  A  4  (1909)  600; 
§  D  5  (1910)  214;  §  D  6  (1911)  264. 
Psalmodynastes   pulverulentus    Taylor,    Philip.    Journ.    Sci.    §    D    12 

(1917)  366;  §  D  13  (1918)  260  (typ.'^rr.). 
Lycodon  bairdi  Steindachner,  Novara  Exped.  Zool.  I.  Rept.    (1867) 

90    (type   locality,    Philippines). 
Anisodon  lilljeborgi  Rosen,  Ann.  &  Mag.  Nat.  Hist.  VII  15    (1905) 
176,  pi.  11,  fig.  3. 
Description  of  species. —  (From  No.  79,  E.  H.  Taylor  collec- 
tion; collected  at  Bunawan,  Agusan,  Mindanao,  October  1,  1912, 
by  E.  H.  Taylor.)     Rostral  wider  than  high,  visible  from  above 
as  a  narrow  line,  the  suture  with  internasals  shortest,  that  with 


Fig.  18. 


Psammodynaates    ptUvendentua     (Boie)  ;    after    Stejneger;    a,    head, 
b,  head,  lateral  view ;  c,  head,  ventral  view. 


dorsal    view ; 


nasal  longest;  internasals  small,  triangular,  less  than  half  the 
size  of  prefrontals ;  latter  large,  in  contact  with  loreal,  preocular, 
and  nasal;  frontal  elongate,  much  longer  than  wide,  longer 
than  its  distance  from  end  of  snout,  shorter  than  parietals,  a 
little  wider  than  supraoculars,  its  sides  concave,  pointed  behind ; 
parietals  large,  longer  than  wide;  nasal  longer  than  deep,  nos- 
tril pierced  near  middle;  loreal  small,  irregular,  touching  2 
labials ;  2  preoculars,  the  upper  five  times  as  large  as  the  lower, 
visible  from  above  only  as  a  point ;  supraocular  large,  broadly  in 
contact  with  prefrontal  and  preocular,  much  larger  than  fron- 
tal, projecting  out  over  eye,  its  edge  continuous  with  the  rather 
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sharp  canthus  rostralis;  2  postoculars,  the  inferior  largest; 
temporals  irregular,  only  a  single  temporal  in  contact  with 

2 

postoculars;  the  formulse  are:  right  side,  .  -^  2;  left  side,  2  +  2; 

8  upper  labials,  third,  fourth,  and  fifth  entering  eye,  seventh 
and  eighth  largest;  7  lower  labials,  three  in  contact  with  first 
pair  of  chin  shields ;  3  pairs  of  chin  shields ;  lips  slightly  puffed 
out;  preocular  region  concave;  scale  rows,  17,  all  smooth; 
ventrals,  170;  anal  single;  subcaudals,  53. 

Color  in  life, — Dark  ash  color  above  with  a  series  of  irregular 
blotches  extending  to  end  of  body.  The  blotches  are  somewhat 
lighter  than  the  surrounding  ground  color,  and  usually  involve 
two  or  three  very  dark  scales;  tail  a  much  lighter  ash  color, 
showing  the  blotches  indistinctly;  below  grayish,  with  a  heavy 
powdering  of  minute  brownish  spots;  neck  with  various  light 
dots  which  continue  at  irregular  intervals  along  body;  head 
markings  very  indistinct;  a  brilliant  orange  spot  on  each  of 
the  six  chin  shields,  and  a  similar  spot  on  sixth  labial. 

Measurements  of  PsammodynasteiS  pulverulentus    (Bote) 

mm. 
Total  length  575 

Snout  to  vent  472 

Tail  103 

Variation, — The  scale  variations  in  this  species  are  numerous ; 
this  is  especially  true  of  the  lateral  head  scales.  The  loreals 
vary  between  1  and  2 ;  preoculars,  1  and  2 ;  postoculars,  between 
1  and  3.  For  the  most  part  there  are  3  pairs  of  chin  shield's, 
yet  in  the  large  series  examined  many  specimens  were  found 
with  only  2.  No  considerable  series  from  any  particular  island 
or  locality  has  been  obtainable.  Six  specimens  recently  exam- 
ined from  Balabac  Island,  just  north  of  Borneo,  show  the  fol- 
lowing characteristics:  Five  have  3  postoculars,  one  has  2; 
four  have  1  loreal,  two  have  2;  four  have  3  pairs  of  chin 
shields,  two  have  2.  These  variations  are  apparently  normal. 
All  six  specimens  vary  widely  in  color  and  markings.  I  do 
not  believe  it  will  be  possible  to  separate  any  subspecific  forms 
on  the  basis  of  color  or  scale  variation. 

The  ventrals  in  the  Philippine  specimens  examined  range 
from  151  to  173 ;  the  subcaudals,  from  53  to  69.  Stejneger  * 
gives  146  to  175,  and  44  to  66  as  the  known  range  of  the  ven- 
trals and  subcaudals,  respectively. 

The  coloration,  especially  the  ground  color,  varies  greatly. 
Certain  specimens  are  grayish  brown  with  large,  transverse, 

'  *  Loc.  cit. 
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angular  ashy  spots  of  lighter  color.  Others  are  yellowish 
brown,  the  edges  of  the  scales  edged  with  brick  red,  and  with 
blackish  reticulations.  Still  others  are  dark  with  the  underpart 
of  the  head  dark  black  with  brilliant  orange  spots,  and  so  on. 
There  seems  to  be  no  limit  to  the  variations  possible. 

Table    43. — Measurements   and   scale    counts    of   Psammodynastes   pulver- 

ulentus   (Boie). 


No. 


608 
609 
913 
914 
1563 
1624 


79 
80 


913 
914 
1563 
1624 


Locality. 


Bunawan,  Agusan  .-____- 

do 

Philippines  

do 

do 

do — - 

do 

do 

Port  Banga,  Zamboanga  . 

do 

Busuanga 

do 

Bunawan,  Agrusan 

Polillo 


Collector. 


E.  H.  Taylor 

do 

Unknown 

do 

do 

do 

do 

do 

W.  J.  Hutchinson. 

do 

W.  Schultze 

do 

E.  H.Taylor 

C.  Canonizado 


be 
c 

0) 

1 

OQ 
> 

mm. 

m,m,. 

? 

575 

103 

170 

cT 

368 

73 

168 

? 

460 

88 

(*) 

c/ 

355 

72 

156 

9 

432 

80 

164 

d 

362 

81 

159 

? 

340 

63 

151 

9 

422 

77 

158 

? 

560 

100 

165 

(J 

385 

88 

158 

d 

365 

86 

156 

9 

590 

123 

173 

9 

342 

62 

168 

9 

390 

81 

158 

53 
57 
62 
61 
60 
61 
55 
57 
53 
69 

66; 

69  I 
56  I 
61  I 


No.         S 


h 

^ 

m 

m 

o 

ra* 

«^    00 

T3 

m 

m 

3-0 

1 

9 

1 

00  ^ 

•^    00 

■a. a 

00 

2 

03 

1 

^ 

1 

t 

•3^ 

2.S 
2Ic 

c"" 

^ 

(£ 

2 

1 

P 

3 

2 

5^ 

s 

H 

M 

2 

2 

8 

3,4,5 

7 

3 

3 

2+2 

17 

2 

3-2 

2 

8 

3,4,5 

7 

3 

3 

2+2 

17 

2 

2 

2 

8 

3,4,5 

7 

3 

3 

2+2 

17 

2 

2 

2 

8 

3,4,5 

8 

3 

3 

2+2 

17 

2 

2 

2 

8 

3,4.5 

7 

3 

3 

2+2 

17 

2 

3 

2 

8 

3,4,5 

7 

3 

3 

2+3 

17 

2 

2 

2 

8 

3,4,5 

8 

3 

3 

2+3 

17 

2 

2 

2 

8 

3,4,5 

7 

3 

2 

2+3 

17 

2 

2 

1 

8 

3,4,S 

7 

3 

2 

2+2 

17 

2 

2 

2 

8 

3,4,5 

7 

3 

2 

2+2 

17 

2-1 

3 

1 

8 

3,4,5 

7 

3 

3 

2+2 

17 

2 

2 

1 

8 

3.4,5 

7 

3 

3 

2+3 

17 

2 

3-2 

1-2 

8 

3.4,5 

7 

3 

2 

2  +  2 

17 

2 

2 

2 

' 

3,4.5 

7 

3 

3 

2+2 

17 

Collection. 


E.  H.  Taylor. 

Do. 
Santo  Tomds. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bureau  of  Science. 

Do. 

Do. 

Do. 

Do. 

Do. 


«  Mutilated. 


Remarks. — This  snake  probably  occurs  on  all  the  Philippine 
islands;  it  is  known  from  Luzon,  Polillo,  Palawan,  Balabac, 
Mindanao,  Bongao,  Busuanga,  Negros,  and  Dinagat.     It  is  also 
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widely  distributed  over  southeastern  Asia,  Malay  Archipelago, 
and  Formosa.     The  specimens  are  usually  taken  in  forests,  fre-         • 
quently  under  logs  and  trash,  and  quite  as  often  while  crawl- 
ing about  in  the  open,  or  on  small  bushes. 

Genus  DRYOPHIOPS  Boulenger 

Chrysopeleay  part.,  GUNTHER,  Cat.  Col.  Snakes  (1858)  88;  Rept.  Brit. 
India  (1864)  298;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  112; 
Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)  434. 

Dryophis,   part.,   jAN,   Elenco    Sist.   Ofid.    (1863)    88. 

Dryophiops  Boulenger,  Cat.  Snakes  Brit.  Mus.  3  (1896)  193;  Grif- 
fin, Philip.  Journ.   Sci.  §   D   6    (1911)    264. 

"Maxillary  teeth  20,  subequal,  the  last  two  or  three  a  little 
enlarged  and  grooved ;  anterior  mandibular  teeth  enlarged.  Head 
elongate,  distinct  from  neck,  with  distinct  canthus  rostralis; 
eye  rather  large,  with  'horizontal  pupil ;  nasal  entire ;  frontal 
narrow,  bell-shaped.  Body  slender,  compressed;  scales  smooth, 
oblique,  with  apical  pits,  in  15  rows;  ventrals  with  suture-like 
lateral  keel  and  a  notch  on  each  side  corresponding  to  the  keel. 
Tail  long;  subcaudals  in  two  rows,  keeled  and  notched  like  the 
ventrals."     (Boulenger.) 

Two  species  are  known,  Dryophiops  rubescens  Gray,  and  D. 
philippina  Boulenger,  only  the  latter  occurring  in  the  Philip- 
pines. This  species  is  presumably  confined  to  the'  northern 
part  of  the  Philippines.  It  differs  from  the  former  species  in 
the  absence  of  a  loreal  scale. 

DRYOPHIOPS    PHILIPPINA    Boulenger 
Plate  6,  figs.  4  to  6 

Chrysopelea  rubescens  Gunther,  Cat.  Col.  Snakes   (1858)   145;  Rept. 

Brit.    India    (1864)    299;    Steindachner,   Reise   d.    Novara,    Rept. 

Wien    (1869)    71;    Boettger,   Ber.    Senck.   Nat.    Ges.    (1886)    112; 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)  434. 
Dryophiops  philippina  Boulenger,  Cat.  Snakes  Brit.  Mus.  3    (1896) 

193,  pi.  9,  fig.  2;  Griffin,  Philip.  Journ.  Sci.  §  D  6  (1911)  264. 

Description  of  species. —  (From  No.  132,  E.  H.  Taylor  collec- 
tion; collected  at  Lamao  Experiment  Station,  Bataan,  Luzon, 
June  20,  1915,  by  Homer  C.  McNamara:.)  Rostral  low,  at  least 
twice  as  wide  as  high,  visible  from  above  only  as  a  line,  largest 
suture  with  internasal,  smallest  with  first  labial;  internasals 
narrowed  in  front,  shorter  than  nasals ;  prefrontals  wide,  deep, 
large,  in  contact  with  second  and  third  labials,  about  twice  as 
large  as  internasals ;  frontal  as  long  as  its  distance  from  end  of 
snout,  slightly  wider  than  supraoculars,  laterally  concave,  some- 
what bell-shaped,  narrowly  separated  from  preocular;  parietals 


214  SNAKES   OF   THE  PHILIPPINE  ISLANDS 

large,  three-fourths  as  wide  as  long,  bordered  laterally  by  4  tem- 
porals, in  contact  with  superior  postocular ;  nasal  single,  wedge- 
shaped,  nostril  pierced  near  central  upper  part;  loreal  wanting; 
preocular  rather  large,  touching  2  labials;  supraocular  a§  long 
as  and  but  slightly  narrower  than  frontal,  in  contact  with 
prefrontal  at  a  single  point;  2  postoculars,  superior  largest; 
temporals  2  +  2  +  2  +  2,  gradually  increasing  in  size ;  first  scale 
row  behind  temporals  and  parietals  somewhat  enlarged ;  9  upper 
labials,  fourth,  fifth,  and  sixth  entering  eye;  9  lower  labials,  4 
in  contact  with  anterior  pair  of  chin  shields;  these  are  not 
more  than  half  the  length  of  second  pair;  ventrals  186;  anal 
divided;  subcaudals  135;  scales  in  15  smooth  rows,  somewhat 
rectangular  in  shape,  apical  pits  wanting;  ventrals  and  sub- 
caudals with  keel  and  notch,  the  ends  rather  angular;  diameter 
of  eye  much  less  than  distance  from  nostril,  pupil  horizontal. 
Color  in  life, — Above  dull  brownish  gray,  with  many  of  the 
scales  on  first  fourth  of  body  edged  or  spotted  irregularly  with 
black,  the  rest  of  body  with  scattered  dorsal  spots,  the  scales 
minutely  powdered  with  small  various-sized  dots;  below  creamy 
white,  with  a  powdering  of  small  and  minute  dots;  throat  and 
chin  immaculate ;  head  thickly  spotted  with  rather  large  brown- 
ish spots;  prefrontals  each  with  a  short  line;  internasals  with 
diagonal  lines ;  an  irregularly  edged  line  of  lavender  edged  with 
dark  brown  goes  from  point  of  snout  through  eye  to  neck,  and 
widens  a  little  at  angle  of  jaw ;  a  dull  stripe  from  occipital  region 
to  neck. 

Measurements  of  Dryophiops  philippina  Boulenger. 


mm. 


Total  length  558 

Snout  to  vent  373 

Tail  185 

Length  of  head  18 

Width   of   head  10 

Variation. — The  three  specimens  listed  from  the  Bureau  of 
Science  collection  are  grayish  lavender  in  color.  No.  1486  shows 
much  less  spotting  on  the  dorsal  and  the  ventral  surfaces  than 
does  the  specimen  described.  The  known  ventral  range  is  from 
177  to  186;  the  subcaudal,  from  111  to  135.  Boulenger  lists  a 
specimen  750  millimeters  long. 

Remarks. — This  species  is  known  from  Luzon,  Mindoro,  and 
Sibuyan.  I  failed  to  find  it  in  Mindanao.  A  single  specimen 
was  observed  in  Bataan  near  the  foot  of  Mount  Mariveles,  but 
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it  escaped  without  being  captured.  Three  specimens  are  listed 
in  Boulenger's  Catalogue;  one  is  from  northern  Luzon,  and  the 
other  two  are  specimens  collected  by  H.  Cuming,  labeled  *Thilip- 
pines/' 

The  species .  is  arboreal  and  feeds  on  small  lizards  for  the 
most  part.  The  grooved  fangs  suggest  the  presence  of  poison 
glands.  The  poison  is  incapable  of  serious  injury  to  larger 
animals  or  man. 

Table  44. — Measurements  and  scale  counts  of  Dryophiops  philippino. 

Boulenger. 


No. 


132 
207 
1486 
1487 
695 


Locality. 


Lamao,  Bataan. 

Manila 

Mindoro 

do 

Sibuyan 


Collector. 


H.  C.  McNamara 

Mrs.  Graham 

Marine  Biological  Expedition  . 

do . 

H.  M.  Weber 


Sex. 

Length. 

Tail. 

mm. 

mm. 

cT 

658 

185 

? 

710 

230 

d 

537 

180 

^ 

627 

•160 

? 

590 

180 

Ven- 
trals. 


186 
181 
180 
179 
185 


132 
207 
1486 
1487 
695 


Sub- 
cau- 
dals. 


135 
123 
134 

111 


Anals. 


Preocu- 
lars. 


Post 
oculars. 


Upper 
labials. 


Labials 
enter 
eye. 


4,5,6 
4.5,6 
4.5,6 
4.5,6 
4,5.6 


Tempo- 
rals. 


2+2+2 
2+2+2 
2+2+2 
2+2+2 
2+2+2 


Scale 
rows. 


Collection. 


E.  H.  Taylor. 
Bureau  of  Science. 

Do. 

Do. 
E.  H.  Taylor. 


»  Mutilated, 


Genus  CHRYSOPELEA  Boie 

Chrysopelea   Boie,   Isis    (1827)    520;    Wagler,    Syst.   Amph.    (1830) 
188;  Boulenger,  Cat.  Snakes  Brit.  Mus.  3    (1896)   195. 

"Maxillary  teeth  20  to  22,  subequal,  the  last  three  a  little 
longer  and  grooved;  anterior  mandibular  teeth  longest.  Head 
distinct  from  neck;  eye  rather  large,  with  round  pupil.  Body 
elongate,  compressed;  scales  smooth  or  feebly  keeled,  oblique, 
with  a:pical  pits,  in  17  rows;  ventrals  with  suture-like  lateral 
keel  and  a  notch  on  each  side  corresponding  to  the  keel.  Tail 
long;  subcaudals  in  two  rows,  keeled  and  notched  like  the  ven- 
trals."    (Boulenger.) 

Only  a  single  species,  Chrysopelea  ornata  (Shaw),  enters  the 
Philippines.  It  is  a  widely  distributed  form  and  varies  much 
in  coloration.    The  loreal  is  a  variable  element. 
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CHRYSOPELEA  ORNATA    (Shaw) 

Plate  11,  figs.  6  to  8 

Coluber  ornatus  Shaw,  Zool.  3    (1802)    477. 

Tyria  ornata  Fitzinger,  Neue  Class.  Rept.    (1837)    60. 

Chrysopelea  ornata  BoiE,  Isis  (1827)  546;  DUMERIL  and  Bibron,  Erp. 

Gen.  7  (1854)  1042;  Jan,  Icon.  Gen.  (1869)  33,  pi.  1,  fig.  1;  Boett- 

GER,  Ber.  Offenb.  Ver.  Nat.    (1888)    84;    Boulenger,   Faunrx   Brit. 

India,  Rept.   (1890)    371;  Cat.  Snakes  Brit.  Mus.  3    (1896)    196. 
Crysopelea  ornata  Taylor,  Philip.  Journ.  Sci.  §  D  12  (1917)  366;  §  D 

13  (1918)  261,  typ.  err.  ^ 

Description  of  species. —  (From  No.  428,  E.  H.  Taylor  collec- 
tion; collected  *at  Bunawan,  Agusan,  Mindanao,  1912,  by  E.  H. 
Taylor.)  Snout  distinctly  flattened;  rostral  but  little  broader 
than  deep,  broadly  visible  from  above,  its  broadest  suture  formed 
with  nasals;  internasals  more  than  half  as  large  as  prefrontals 
and  nearly  as  long;  prefrontals  forming  subequal  sutures  with 
frontal,  preocular,  and  internasal;  frontal  broadest  at  its  ex- 
treme anterior  portion,  longer  than  wide,  but  little  wider  than 
supraoculair  and  about  as  long,  equal  to  its  distance  from  end  of 
snout;  parietals  very  broad,  nearly  as  broad  as  long,  longer 
than  frontal,  touching  only  superior  postocular;  2  nasals,  sub- 
equal  in  size;  nostril  rather  large;  loreal  about  twice  as  long 
as  high;  preocular  large,  visible  from  above,  touching  frontal; 
supraoculars  very  broad;  2  postoculars,  superior  largest;  tem- 
porals 2  +  2  +  2 ;  9  upper  labials,  fourth,  fifth,  and  sixth  enter- 
ing eye;  11  lower  labials,  first  5  touching  first  chin  shields 
which  are  shorter  and  broader  than  posterior;  mental  trian- 
gular; scales  smooth,  with  apical  pits,  in  17  rows,  no  evidence 
of  keels  present;  ventrals  214,  each  with  a  strong  keel  and 
notch,  the  outer  parts  rounding  and  turned  up  on  side,  the  last 
ventral  divided;  subcaudals  119,  keeled  and  notched  (extreme 
tip  of  tail  injured).  Head  distinct  from  neck;  eye  large,  pupil 
round. 

Measurements  of  Chrysopelea  ornata  (Shaw). 


mm. 


Total  length  962 

Snout  to  vent  707 

Tail  ^                         •                                  255 

Len^h   of   head  25 

Width  of  head  13 

Color  in  life. — Black  above  with  a  large  yellowish  green  spot 
on  each  scale;  spots  larger  on  sides;  red  spots  on  middle  line 
of  back  arranged  like  a  f our-petaled  flower ;  a  yellow  band  crosses 
behind  parietals,  and  another  in  front  of  parietals ;  a  third  line 
crosses   head   in   front   of  frontal;   various   black   and   yellow 
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irregular  lines  crossing  head;  temporals  each  with  a  greenish 
yellow  spot;  upper  labials  yellow,  their  upper  edges  black;  chin 
and  throat  immaculate  greenish  yellow. 

Variation. — The  specimens  studied  have  a  ventral  range  of 
from  208  to  218,  and  a  subcaudal  range  from  128  to  142.  The 
preocular  frequently  fails  to  touch  the  frontal.  There  are  seven 
specimens  in  my  collection  from  central  eastern  Mindoro,  five 
of  which  have  the  loreal  scale  wanting,  and  the  head  abnormally 
flat.  The  specimens  examined  from  northern  Mindoro  do  not 
exhibit  these  characters.  Two  specimens  from  Balabac  also 
have  the  loreal  wanting,  but  they  differ  greatly  in  color  and 
markings  from  Mindoro  specimens.  Boulenger  mentions  that 
the  loreal  is  sometimes  fused  with  the  prefrontal. 

TABiiE  45. — Measurements  and  scale  counts  of  Chrysopelea  omatn  (Shaw), 


No. 


402 


241 

247 


Sex. 


9 

? 


249 

? 

368 

? 

428 

? 

595 

? 

1832 

? 

Locality. 


Camiguin 

Polillo 

do 

do 

....do 

Bunawan,  Agusan  . 

....do 

....do 


Bubuan  Island do 


Collector. 


R.  C.  McGregor  . 
C.  Canonizado... 

do .«.. 

do 

-..-do 

E.  H.  Taylor 

do- -.- 

do 


Total 
length. 

Tail 
length. 

mm. 

m,m. 

975 

284 

760 

242 

1055 

315 

805 

237 

910 

280 

765 

230 

962 

a  255 

900 

248 

970 

a  140 

Ven- 
trals. 


209 
208 
217 
214 
208 
218 
214 
218 


No. 


402 
234 
241 
247 
249 
368 
428 
595 
1832 


Sub- 
cau- 
dalB. 


134 
138 
142 
134 
130 
138 

(a) 

128 

(a) 


Upper 
labials. 


Lower 
labials. 


Pre- 
ocular 
touches 
frontal. 


Post- 
oculars. 


Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
Yes 
No 


Loreal. 


Present 

do 

do 

do 

do 

do 

...:do 

do 

do 


Tem- 
porals. 


2+2+2 
2+2+2 
2+2+2 
2+2+2 
2+2+2 
2+2+2 
2+2+2 
2+2+2 
1+2+2 


Collection. 


Bureau  of  Science. 

Do. 

Do. 

Do. 

Do. 
E.  H.  Taylor. 

Do. 

Do. 
Bureau  of  Science. 


a  Tail   mutilated. 

The  specimens  vary  considerably  in  color,  but  this  is  largely 
due  to  age.  The  young  are  dark  brown  to  blackish  traversed 
by  very  numerous  greenish  or  reddish  yellow  bars;  specimens 
somewhat  older  have  greenish  spots  on  the  black  scales  between 
the  light  bars ;  medium-sized  specimens  usually  exhibit  the  series 
of  red  spots  on  the  black  line  as  in  the  described  specimen. 
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Some  older  specimens  become  almost  a  uniform  brown,  with  a 
few  black  marks  dorsally.  Specimens  preserved  in  formalin 
become  a  deep  blue-black  in  color.  I  believe  that  large  series 
from  various  islands  will  probably  show  constant  variations 
of  sorts. 

Remarks, — This  species  is  widely  distributed  in  the  Philip- 
pines. It  is  known  from  Luzon  '(several  localities),  Polillo,  Ca- 
miguin,  Mindoro,  Banton,  Bantayan,  Mindanao,  Samar,  Pala- 
wan, and  Bubuan. 

It  is  widely  distributed  throughout  the  Malay  Peninsula  and 
Archipelago.  The  species  is  probably  slightly  poisonous,  but  is 
not  dangerous  to  man. 

Genus  DRYOPHIS  Dalman 

DryinuSy  part.,  Merrem,  Tent.  Syst.  Amph.  (1820)  136;  Dumeril  and 

BiBRON,  Erp.  Gen.  7   (1854)   808. 
Dryophis   Dalman,   Oefvers.  of  Zool.   Arb.,   Stockholm    (1822) ;    Fit- 

ZINGER,    Neue    Class.    Rept.    (1826)    29;    Boulenger,    Fauna    Brit. 

India,  Rept.   (1890)    367;  Cat.  Snakes  Brit.  Mus.  3    (1896)    177. 
Tragops  Gunther,  Rept.  Brit.  India    (1864)    305. 
Passerita  Gray,  Ann.  Phil.  10  (1825)  208;  Gunther,  Cat.  Col.  Snakes 

(1858)    160. 
Psammophisy  part.,   Dumeril  and  Bibron,  Erp.   Gen.  7    (1854)    887. 
Tropidococcyx  Gunther,  Ann.  &  Mag.  Nat.  Hist.  Ill  6    (I860)    428. 

"Maxillary  teeth  12  to  15,  one  or  two  in  the  middle  much 
enlarged,  fang-like,  and  followed  by  ain  interspace,  after  which 
the  teeth  are  very  small;  one  or  two  posterior  grooved  fangs, 
situated  below  the  posterior  border  of  the  eye ;  mandibular  teeth 
increasing  in  length  to  the  third  or  fourth,  which  is  very  large, 
fang-like;  the  posterior  small.  Head  elongate,  distinct  from 
neck,  with  strong  canthus  rostralis  and  concave  lores ;  eye  rather 
large,  with  horizontal  pupil ;  nostril  in  the  posterior  part  of  a 
single  nasal;  frontal  narrow,  more  or  less  bell-shaped.  Body 
much  elongate  and  compressed;  scales  smooth,  without  apical 
pits,  in  15  rows,  disposed  obliquely,  vertebral  row  slightly  en- 
larged; ventrals  rounded.  Tail  long;  subcaudals  in  two  rows.*' 
{Boulenger.) 

Key  to  the  Philippine  species  of  Dryophis  Dalman. 

a\  Anal   divided;    1   preocular;    3    labials    entering   eye;    3    small    loreals; 

internasal  in  contact  with  labial D.  prasinus  Boie  (p.  219). 

a^  Anal  single;   2  preoculars;   internasals  not  in  contact  with  labial;    2 
labials  enter  eye. 
6\  Loreals  small;  color  green,  blue-green,  or  reddish. 

D.  preocularis  sp.  nov.    (p.  222). 
b^,  A  large  loreal  below  2  small  ones;  color  gray. 

D.  griseus  sp.  nov.   (p.  221). 


^ 
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DRYOPHIS   PRASINUS   Boie 

Dryimis  nasutus  Bell,  Zool.  Journ.  2    (1825)    327. 

Dryophis  prasinus  BoiE,  Isis   (1827)    545;   Schlegel,  Abbild.    (1837) 

pi.  8,  figs.  1-6;  GUNTHER,  Cat.  Col.  Snakes  (1858)   159;  Jan,  Icon. 

Gen.  (1869)   33,  pi.  5,  fig.  1;  Boulenger,  P'auna  Brit.  India,  Rept. 

(1890)   369;  Cat.  Snakes  Brit.  Mus.  3    (1896)    181;  Peters,  Mon. 

Berl.  Ak.  (1861)  688;  Fischer,  Jahrb.  wiss.  Anst.  Hamburg  (1885) 

80. 
Dryimis  prasinus,  part,  Cantor,  Cat.  Mai.  Rept.   (1847)   81. 
Oxybelis  fulgidus,  part.,  Dumeril  and  BiBRON,   Erp.   Gen.   7    (1854) 

817. 
Tragops  prasinus    Dumeril  and  BiBRON,   Erp.    Gen.    7    (1854)    824; 

GiJNTHER,   Rept.   Brit.   India    (1864)    303;    Casto   de   Elera,   Cat. 

Fauna  Filipinas   1    (1895)    434    (and  var.). 
Tragops  xanthozonius  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854)  824; 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)  435. 

Description  of  species. —  (From  No.  257,  Bureau  of  Science 
collection;  collected  at  Iwahig,. Palawan,  December  22,  1907,  by 
C.  M.  Weber.)  Head  narrow,  elongate;  snout  projecting;  ros- 
tral small,  barely  visible  above;  anterior  edge  of  nasals  also 
visible  above;  internasals  much  longer  than  wide,  in  contact 
(on  one  side  only)  with  second  labial;  prefrontal  about  twice 
as  long  as  wide,  posterior  edges  rounding,  overlapping  frontal; 
frontal  elongate,  much  narrowed  posteriorly,  shorter  than  its 
distance  to  end  of  nose;  supraoculars  very  large,  nearly  as  wide 
as  long,  wider  than  frontal;  parietals  long,  somewhat  longer 
than  frontal;  nasal  three  times  as  long  as  wide;  3  and  4  very 
small  loreals;  1  large,  irregular  preocular;  2  postoculars,  upper 
larger ;  temporals  2  +  3  +  3,  third  upper  largest  •  9  upper  labials, 
fourth,  fifth,  and  sixth  entering  eye,  seventh  largest,  ninth  much 
elongate ;  mental  small,  as  wide  as  rostral ;  8  and  9  lower  labials, 
first  4  in  contact  with  first  pair  of  chin  shields  which  are  very 
much  shorter  than  second  pair;  latter  bordered  by  2  labials; 
eye  large,  pupil  horizontal;  a  deep  elongate  depression  from 
eye  to  nostril ;  scales  in  15  rows,  the  median  somewhat  enlarged 
toward  posterior  part  of  body ;  scales  on  back  above  anal  region 
keeled;  ventrals,  211,  each  with  indistinct  keels  laterally;  sub- 
caudals,  177;  anal  divided. 

Measurements  of  Dryophis  prasinus  Boie. 


mm. 


Total  length  1,400 

Snout  to  vent  888 

Tail  512 

Length    of    head  37 

Width  of  head  14 
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Colo7'  in  alcohol — Above  greenish  lavender,  more  greenish 
anteriorly;  skin  betv^een  scales  lavender  with  the  skin  whitish 
between  alternating  transverse  rows ;  belly  grayish  or  greenish, 
with  two  distinct  cream  stripes  running  entire  length  of  body 
on  outer  side  of  ventrals. 

Remarks. — This  is  the  typical  Dryophis  prasinus  and  agrees 
well  with  Boulenger's  description  of  the  species  in  having  1 
preocular,  3  labials  entering  eye,  and  the  divided  anal ;  the  varia- 
tion in  ventral  counts  as  shown  in  the  table  is  209  to  222;  of 
subcaudals  174  to  202,  all  of  which  counts  fall  well  within  Bou- 
lenger's  limits. 


Table  46. — Measurements  and  scale  counts  of  Dryophis  prasinus  Boie. 


No. 

Sex. 

253 

cf 

255 

? 

256 

cT 

257 

? 

258 

d 

263 

cT 

267 

? 

268 

d 

272 

cT 

273 

cT 

275 

cT 

345 

9 

Locality. 


Palawan. 

do  -.. 

do  -.. 

do-_. 

do  ... 

do-__ 

do-_. 

_.._do.-. 

do_-. 

do-_. 

do  ... 

do... 


Collector. 


C.  M.  Weber  - 
do 


do 

do 

do 

do 

do 

do 

C.  H.  Lamb  .. 
W.  Schultze. 
C.  M.  Weber. 
do 


mm. 
1,160 
1,340 
1,440 
1,400 
1,370 
1,410 
970 
953 


870 


mm. 
450 


510 
512 


500 


340 


300 

485 


211 
218 
219 
211 
221 
222 
219 
209 


215 
213 


192 
202 
189 
177 
198 
177 
191 
192 


191 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

^! 

2  i 


3 
2 
3 
3-4 
3 
3 
3 
3 
3 
4 


OQ 

^ 
TS 

i 

P5 

1   . 

n 

No. 

§ 

9 

1 

1 

JD 

1 

0 

o 

|L| 

^  « 

o 

« 

V 

ea 

V 

8 

m 

0. 

^ 

Xi 

B 

-rt 

•9^ 

08 

lu 

PL4 

p 

kJ 

^ 

H 

OT 

a 

253 

2 

9 

9 

4,5,6 

2+3+3 

15 

Yes 

255 

2 

9 

9 

4.5,6 

2+3+3 

15 

Yes 

256 

2 

9-10 

9 

f  4,5,6 
14.5,6,7 

|2+2+3 

15 

Yes 

257 

2 

9 

8-9 

4,5,6 

2+2+3 

15 

Yes 

258 

2 

9 

9 

4,5,6 

2+3+3 

15 

Yes 

263 

1 

2 

9 

9 

4,5,6 

2+2+3 

15 

Yes 

267 

2 

9 

9 

4,5,6 

2+3  +  3 

15 

Yes 

268 

2 

9 

9 

4,5,6 

2+3+4 

15 

Yes 

272 

2 

9 

9 

4,5,6 

2+3+3 

15 

Yes 

273 

2 

9 

9 

4,5.6 

2+3+3 

15 

Yes 

275 

2 

9 

9 

4,5,6 

2+3+3 

15 

Yes 

345' 

2 

8 

9 

4,5,6 

2+2+4 

15 

Yes 

Collection. 


Bureau  of  Science. 
Do. 

Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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This  species  in  the  Philippines  is  probably  confined  to  Pala- 
wan and  the  near-by  islands ;  outside  the  Philippines  it  is  known 
in  southern  Asia  and  the  Malay  Archipelago. 

DRYOPHIS  GRISEUS  sp.  nov. 

Type. — No.  271,  Bureau  of  Science  collection;  collected  on 
Camiguin  Island,  Cagayan  Islands,  in  1907,  by  R.  C.  McGregor. 

Description  of  type, —  (Adult  male.)  Head  long,  slender, 
snout  projecting;  rostral  visible  above,  the  projecting  part  some- 
what striate;  internasals  long,  narrow,  not  touching  labials; 
prefrontals  nearly  twice  as  long  as  wide;  frontal  elongate, 
shorter  than  its  distance  to  end  of  snout ;  parietals  a  little  longer 
than  broad;  nasal  elongate,  four  times  as  long  as  wide;  2  mod- 
erate-sized loreals  above  a  very  large  loreal;  2  large  preoculars, 
upper  touching  frontal ;  2  postoculars ;  an  anterior  and  a  poste- 
rior subocular;  temporals  2  +  3  +  3,  third  upper  largest;  8  and 
9  upper  labials,  third  and  fourth  upper  labials  broken,  normally, 
leaving  the  lower  postocular  and  a  large  square  loreal  scale 
below  the  2  upper  loreals ;  fifth  labial  enters  eye ;  9  and  8  lower 
labials,  fourth  and  fifth  touching  anterior  pair  of  chin  shields, 
which  are  smaller  than  second  pair;  ventrals,  208;  subcaudals, 
160  (tip  of  tail  missing;  estimated  15  subcaudals  also  missing)  ; 
anal  single,  body  compressed  with  only  very  indistinct  lateral 
keels  on  ventrals. 

Color  in  alcohol — ^Above  uniform  gray,  growing  lighter  gray 
on  sides ;  skin  on  neck  and  body  between  scales  black  and  white, 
the  black  extending  on  scales  on  anterior  part  of  body ;  tail  above 
gray,  at  base  mottled  with  darker,  growing  brownish  toward 
end;  belly  gray- white  with  a  cream-white  stripe  along  sides 
of  belly ;  tail  dark  mottled  below. 

Measurements  of  Dryophis  griseus  sp.  nov. 

mm. 

Total  length  1,498 

Snout  to  vent  951 

Tail  547 

Length  of  head  36 

Width  of  head  16 

Variation. — Two  other  specimens  are  in  my  collection;  one 
from  Limay,  B^taan,  the  other  from  Montalban,  near  Manila. 
The  Limay  specimen  agrees  with  the  type  in  practically  all  de- 
tails save  that  the  fourth  labial  enters  the  eye,  and  the  tail  is 
not  so  dark  as  in  the  type. 


222 


SNAKES   OF  THE   PHILIPPINE  ISLANDS 


Remarks. — This  species  may  be  identical  with  Cope's  variety 
laeta.  Unfortunately  his  description  is  not  at  hand.  If  the 
species  are  identical,  then  Cope's  jiame  will  be  used  as  a  specific, 
and  not  as  a  varietal  name. 

Known  from  Luzon  and  Camiguin  Island.  There  is  a  speci- 
men of  this  species  in  the  collection  of  the  Ateneo  de  Manila. 
This  species  differs  from  Dryophis  prasinus  in  having  an  un- 
divided anal,  arid  in  having  2  preoculars  instead  of  1. 

From  Dryophis  pi^eocularis  it  differs  in  the  presence  of  a  large 
loreal  in  front  of  the  lower  preocular.  From  both  it  differs  in 
the  distinctive  coloration.  It  is  probably  most  closely  related  to 
D.  fasciolatus  but  differs  in  the  number  of  loreals  and  pre- 
oculars. 


Table  47. — Measurements  and  scale  counts  of  Dryophis  griseus  sp.  nov. 


No. 

Sex. 

Locality. 

Collector. 

Length. 

Tail. 

Ven-   ■ 
trals. 

mm. 

mm. 

254 
271 

Li  may,  Bataan. 
Camiguin, 

H.  M.  Curr 
R.  C.  McGr 

an 

985 
1,498 

(a) 

351 
547 

219 

208 

R663 

d 

Montalbar 

I  _ 

W.  Schultz 

e 

545 

(*) 

:,,..^^ 

No. 

m 

1 

5 

< 

i 

3 

I 

Lab 

u 

I 

a 

lala. 

1 

1 

03 

o 

Collection. 
Bureau  of  Science. 

254 

180 

1 

{{ 

}  ^ 

2 

8 

9 

2+3^3 

15 

271 

a  160 

1 

{|- 

}  ^ 

2 

8-9 

9-8 

21-3+3 

15 

Do. 

R663 

176 

1 

{| 

}      3 

2 

9 

10-9 

2-f-3-h3 

15 

E.  H.  Taylor. 

a 

Mu 

tila 

ted. 

DRYOPHIS    PREOCULARIS  sp.    nov. 
Plate  28 

Type. — No.  408,  E.  H.  Taylor  collection;  collected  at  Buna- 
•wan,  Agusan,  Mindanao,  March  12,  1913,  by  E.  H.  Taylor. 

Desanption  of  species, —  (Adult  female.)  Rostral  broader 
than  high,  the  portion  seen  above  a  mere  line;  internasals 
elongate,  nearly  twice  as  long  as  wide,  their  outer  edge  bent 
sharply  down  at  canthus  rostralis ;  prefrontals  somewhat  wider 
than  internasals,  twice  as  long  as  wide,  overlapping  frontal; 
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Fig.  19.  Dryophis  preocularis  sp.  no  v. ; 
drawing  of  a  Polillo  specimen ;  a,  head, 
dorsal  view  ;  b,  head,  lateral  view. 


frontal  at  least  one  and  a  half  times  as  long  as  wide;  very 
narrow  behind;  in  its  widest  part  it  does  not  equal  width  of 
supraoculars;  parietals  large,  elongate;  supraoculars  large  and 
projecting,  so  that  eye  is  hardly  visible  from  above;  canthus 
rostralis  very  sharp;  2  large 
preoculars,  the  upper  separating 
supraoculars  from  prefrontals ;  2 
loreals,  the  posterior  largest; 
nostril  in  a  very  elongate,  very 
narrow  nasal;  2  small  post- 
oculars  ;  temporals  2  +  3 ;  parie- 
tals bordered  by  3  temporals; 
9  upper  labials  in  the  following 
order  of  size :  sixth,  fifth,  eighth, 
second,  first,  third,  seventh, 
fourth,  ninth;  fourth,  fifth,  and 
sixth  enter  eye;  mental  very 
small,  triangular ;  7  lower  labials 
in  the  following  order  of  size :  fifth,  fourth,  sixth,  seventh,  first, 
third,  second;  4  labials  touch  first  pair  of  chin  shields;  scales 
smooth,  in  15  rows;  ventrals,  227,  keeled  laterally;  subcaudals, 
110;  anal  undivided;  eye  large,  equal  to  half  its  distance  from 
snout;  latter  acuminate,  projecting. 

Colo7'  in  life. — Bluish  green  tending  toward  yellowish  green  on 
sides,  with  no  markings  of  any  sort ;  head  greenish ;  belly  green- 
ish with  a  narrow  cream  line  running  full  length  of  body  and 
tail  on  outer  part  of  ventrals  and  anals. 

Remarks, — This  species  is  widely  distributed,  from  Mindanao 
to  Luzon.  In  the  character  of  the  anal  shield  and  in  the  arrange- 
ment of  the  preoculars  it  is  constant.  In  Negros  and  Panay 
there  occurs  what  appears  to  be  a  variety  of  the  species.  It 
is  red  and  doubtless  represents  what  has  been  regarded  by  other 
authors  as  Dryophis  prasinus  xanthozonus.  However,  Dryophis 
xanthozona  is  a  distinct  species  and  is  probably  confined  to 
southeastern  Asia  and  Java.  I  regard  the  red  form  here  as 
merely  a  color  variety  of  Dryophis  preocularis.  A  red  form  also 
occurs  in  Dryophis  prasinus. 

The  species  here  described  is  known  from  Mindanao  (green 
form)  ;  Negros  (green  and  red  forms),  Panay  (red  form),  Po- 
lillo (green  form),  and  Luzon  (green  form).  Additional  ma- 
terial from  Negros  and  Panay  may  warrant  the  separation  of 
the  red  form  as  a  subspecies. 
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Table  48. — Measurements  and  scale  counts  of  Dryophis  preocularis  sp,  nov. 


No. 

Sex. 

269 

d 

274 

9 

342 

? 

343 

? 

344 

cT 

346 

? 

347 

cf 

349 

cf 

350 

? 

351 

cT 

352 

d 

Locality. 


Collector. 


Polillo  . 
._.-do. 
_-.-do. 
....do- 
....do. 
..._do- 
.— do. 
-__.do. 
._..do- 
....do- 
.-._do- 


C.  Canonizado- 
.—-do 


-do. 
._do- 
-do. 
-do. 
-do- 
-do- 
do  . 
-do. 
-do- 


Length. 


mm. 

1,020 

1,550 

1,145 

1,170 

450 

950 

840 

985 

1,460 

1,080 


Tail. 


532 
460 
450 

345 
(a) 
370 
500 
400 


Ven- 
trals. 


221 
213 
216 
216 
215 
212 
221 
118 
219 
214 
216 


Sub- 
cau- 
daU. 


199 
177 
192 
199 

(-) 
175 

(•) 
201 

«169 
183 
181 


Anals. 


No. 

Lo- 
reals. 

Preocu- 
lars. 

Post- 
oculars. 

Upper 
labials. 

Lower 
labials. 

Labials 
enter 
eye. 

Tempo- 
rals. 

Scale 
rows. 

269 

2 

2 

2 

8-10 

9 

5-6 

2+3+3 

15 

274 

2 

2 

2 

7 

9 

5 

2+3+3 

15 

342 

2-3 

2 

2 

8 

4-5 

2+3+3 

15 

343 

3 

2 

2 

8 

9 

4-5 

2+2+3 

15 

344 

2 

2 

2 

8 

9 

4-5 

2+3+3 

15 

346 

3 

2 

2 

8 

9 

4-5 

2+3+3 

15 

347 

2 

2 

2 

8-  9 

9 

4-5 

2+3+3 

15 

349 

3 

2 

2 

8 

9 

4-5 

2+3+3 

15 

350 

2 

1 

2 

8-  9 

9 

4-5-6 

2+3+3 

15 

851 

2 

2 

2 

8-  9 

8 

4-5 

2+3  +8 

15 

352 

8 

2 

2 

8 

9 

4-5 

2+3+3 

15 

Collection. 


Bureau  of  Science. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


a  Tip  of  tail  missing. 
DEADLY  POISONOUS  SNAKES 

ELAPID^ 

An  erect,  grooved  or  perforated  fang  on  the  anterior  portion 
of  the  anterior  maxillary  bone,  or  several  anterior  maxillary 
teeth  grooved  or  perforated;  in  either  case  connecting  with  a 
poison  gland;  otherwise,  as  the  Natricidse.     Deadly  poisonous. 

The  family  corresponds  to  Boulenger's  group  C,  of  the  family 
Colubridae,  v^hich  he  calls  Proteroglypha.  The  familjf  Elapidsa 
is  composed  of  two  subfamilies ;  the  first  group  consists  of  aqua- 
tic or  semiaquatic  snakes;  the  second,  of  land  snakes. 

Key  to  the  subfamilies  of  the  Elapidse. 

a*.  Tail  compressed  into  a  vertical  fin Hydrinse   (p.  225). 

a\  Tail  cylindrical;  poison  fangs  strongly  developed Elapinse    (p.  254). 
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HYDRIN^4l 
Hydrophiinss  Boulenger,  Cat.  Snakes  Brit.  Mus.  3  (1896)  264;  Wall, 
Mem.  As.  Soc.  Bengal  2  (1907-10)  169. 

Nostrils  dorsal  or  lateral,  usually  valvular ;  tail  strongly  com- 
pressed, oarlike;  hypapophyses  not  developed  throughout  the 
vertebral  column.  Body  compressed,  the  ventrals  very  small  in 
marine  types,  or  large  in  semiaquatic  forms.  Rostral  shield 
with  two  notches  in  oral  border;  only  the  cleft  part  of  tongue 
capable  of  being  protruded.  Anterior  maxillary  teeth  folded  into 
a  tube  or  grooved;  frequently  posterior  teeth  also  grooved. 
Deadly  poisonous. 

Eleven  genera  of  this  subfamily  are  recognized;  with  the  ex- 
ception of  Laticauda,  Aipysurus,  and  Emydocephalus,  all  are 
entirely  aquatic.  The  three  mentioned  are  found  frequently  at 
some  distance  from  the  water,  and  these  genera  are  equipped 
with  wide  ventral  scales,  which  enable  them  to  perform  land  loco- 
motion. 

Key  to  the  Philippine  genera  of  the  HydriTias. 

a\  Ventral  scales  large,  transversely  widened. 
h\  Nostrils  on  upper  surface  of  snout;  nasals  in  contact. 

Aipysurus  Lacepede   (p.  225) . 
6*.  Nostrils  lateral;   nasals'  separated  by  internasals. 

Laticauda  Lauren ti  (p.  227). 
a-.  Ventral   scales   small   or   indistinguishable   from   body   scales;    nostrils 
superior. 
h\  All  maxillary  teeth  grooved   (sometimes  faintly)  ;  4  to  10  small  teeth 

follow  fangs Disteira  Lacepede  (p.  236). 

b\  Only  2  to  5  faintly  grooved  teeth  follow  the  large  fangs. 

Lapemls  Gray    (p.  249). 

b*.  Poison   fangs   short,   followed   after   an   interspace   by   7   or   8    solid 

teeth Pelamydrus  Stejneger  (p.  252). 

It  is  highly  probable  that  species  of  other  genera  occur  in  the 
Islands,  and  that  specimens  will  be  taken  along  the  coasts. 

Genus  AIPYSURUS  Lac6pede 

Aipysurus  Lacepede,  Ann.  Mus.  4  (1804)  197;  Dumeril  and  Bibron 
Erp.  Gen.  7  (1854)  1323;  Fischer,  Abh.  Natur.  Hamburg  3  (1856) 
31;  Jan,  Elenco  Sist.  Ofid.  (1863)  108;  Gunther,  Kept.  Brit.  India 
(1864)  357;  Boulenger,  Cat.  Snakes  Brit.  Mus.  3  (1896)  803; 
Wall,  Mem.  As.  Soc.  Bengal  2   (1907-10)  189. 

Stephanophydra  TSCHUDI,  Arch.  Nat.  (1837)  331;  Gray,  Cat.  Snakss 
(1849)    59. 

Hydrophis,  part.,  Schlegel,  PJiys.  Serp.  2   (1837)  488. 

Hypotropis  Gray,  Ann.  &  Mag.  Nat.  Hist.   18    (1846)    284. 

Tomogaster,  part.,  Schmidt,  Abh.  Natur.  Hamburg  2    (1852)    75. 

Emydocephalus  Krefft,  Proc.  Zool.  Soc.  London  (1869)  321. 

Pelagophis  Peters  and  Doria,  Ann.  Mus.  Geneva  13    (1878)   413. 

161465 16 
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"Maxillary  a  little  longer  than  the  ectopterygoid,  extending 
forwards  beyond  the  palatine ;  poison-fangs  moderate,  followed, 
after  a  short  interspace,  by  8  to  10  grooved  teeth;  anterior 
mandibular  teeth  feebly  grooved.  Snout  short;  nostrils  su- 
perior; head-shields  large  or  broken  up  into  scales;  nasals  in  con- 
tact with  each  other.  Body  moderate;  scales  imbricate;  ven- 
trals  large,  keeled  in  the  middle."     (Boulenger.) 

The  genu's  is  distributed  in  the  Tropics,  throughout  the  Malay 
Archipelago  and  the  western  Pacific  Ocean.  Boulenger  recog- 
nizes four  species,  one  of  which,  Aipysurus  annulatus  Krefft, 
Wall  has  placed  in  the  genus  Emydocephalios,  Only  one  species 
has  been  recorded  from  the  Philippines. 

AIPYSURUS    EYDOUXII    (Gray) 

Tomogaster  eydouxii  Gray,  Cat.  Vip.  Snakes  (1849)  59. 
Thalassophis  anguillseformis  Schmidt,  Abh.  Natur.  Hamburg  2  (1852) 

76,  pi.  1. 
Thalassophis  muraenaeformis  Schmidt,  Abh.  Natur.  Hamburg  2  (1852) 

77. 
Aipysurus   Isevis    (non   Lacepede)    Guichenot,   Voy.   Pole    Sud.   Zool. 

3,  Kept.  (1853)  21,  pi.  6;  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854) 

1326,   pi.   776,  fig.  4;   FISCHER,  Abh.   Natur.   Hamburg.   3    (1856) 

32;  Jan,  Icon.  Gen.  (1872)  40,  pi.  2,  fig.  1. 
Aipysurus   margaritophoms    Bleekbr,    Nat.    Tijds.    Nederl.    Ind.    16 

(1858)   49. 
Aipysurus  anguillseformis   Gunther,   Rept.  Brit.  India    (1864)    357; 

Boettger,  Zool.  Anz.    (1892)   420. 
Aipysurus  eydouxii  Boulenger,,  Cat.  Snakes  Brit.  Mus.  3   (1896)  304; 

Wall,  Mem.  As.  Soc.   Bengal   2    (1907-10)    189,  figs.   5,  A,  B,  C 

(after   Jan). 

Description  of  species. —  (From  Boulenger.)  '*Eye  a  little 
longer  than  its  distance  from  the  mouth.  Rostral  a  little  broader 
than  deep;  upper  head-shields  regular;  frontal  large,  once  and 

two  thirds  to  twice  as  long  as 
broad,  longer  than  its  distance 
from  the  end  of  the  snout,  as 
long  as  or  a  little  longer  than 
the  parietals;  nasal  in  contact 
with  or  narrowly  separated 
from  the  praeocular;  one  prse- 
and  two  postoculars;  temporals 
1  +  2  +  or  2  +  2 ;  six  upper  la- 
bials, fourth  entering  the  eye; 
anterior  chin-shields  shorter 
than  the  posterior,  which  are  separated  by  an  azygous  shield. 
Scales  smooth,  in  17  rows.     Ventrals,  140-142. 


a  c 

Fig.  20.  Aipysurus  eydouxii  (Gray)  ;  after 
Jan,  copied  from  Wall ;  a,  head,  dorsal 
view;  h,  head,  lateral  view;  c,  head 
ventral  view. 
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Color. — ''Dark  brown  above,  with  cross-bands  of  yellow, 
black-edged  scales,  often  broken  up  on  the  vertebral  line;  these 
bands  widening  towards  the  belly,  which  is  yellow,  with  or 
without  dark  brown  spots/' 

Measurements  of  Aipysurus  eydouxii   (Gray). 

mm. 
Total  len^h  490 

Snout  to  vent  420 

Tail  70 

Variation. — Wall  adds  the  following  characters:  Rostral 
touches  4  shields,  the  portion  visible  above  about  half  the  inter- 
nasal  suture.  Prefrontals  not  in  contact  with  supralabials, 
usually  undivided,  but  sometimes  divided  longitudinally  on  one 
or  both  sides  into  two  parts;  the  sutures  of  frontal  subequal, 
one-third  or  one-fourth  longer  than  supraoculars,  longer  than 
parietals;  parietals  undivided  or  divided;  nasals  touch  2  supra- 
labials; fourth  lower  labial  largest;  2  pairs  of  chin  shields,  the 
second  pair  separated  by  a  single  scale;  ventrals  from  138  to 
142,  three  or  more  times  the  width  of  outer  scale  row. 

Remarks. — This  species  is  rare,  in  the  Philippines.  I  have 
seen  no  specimen.  Both  Boulenger  and  Wall  give  the  Philip- 
pines as  part  of  its  range,  and  the  species  is  included  in  the 
present  work  on  their  authority. 

Genus  LATICAUDA  Laiirenti 

Laticauda  Laurenti,  Syn.  Kept.  (1768)  109;  Stejneger,  BuU.  U.  S. 
Nat.  Mus.  58   (1907)   402. 

Hydras y  part,  Schneider,  Hist.  Amph.  1    (1799)  233. 

Platurus  Latreille,  Hist.  Nat.  Kept.  4  (1802)  188;  Daudin,  Kept. 
7  (1803)  223;  Wagler,  Syst.  Amph.  (1830)  166;  Dumeril  and 
BiBRON,  Erp.  Gen.  7  (1854)  1318;  Fischer,  Abh.  Natur.  Hamburg: 
3  (1856)  27;  Jan,  Elenco  Sist.  Ofid.  (1863)  108;  Gunther,  Kept. 
Brit.  India  (1864)  355;  Boettger,  Ber.  Senck.  Nat.  (res.  (1886)' 
118;  Boulenger,  Fauna  Brit.  India,  Rept.  (1890)  394;  Cat.  Snakes 
Brit.  Mus.  3  (1896)  306;  Casto  de  Elera,  Cat.  Fauna  Filipinas  t 
(1895)   442. 

Hydrophis,  part.,  Schlegel,  Phys.  Serp.  2   (1837)   488. 

''Maxillary  much  shorter  than  the  ectopterygoid,  extending 
forwards  beyond  the  palatine,  with  two  large  poison-fangs; 
one  or  two  small  solid  teeth  near  the  posterior  extremity  of  the 
maxillary.  Head-shields  large;  nostrils  lateral,  the  nasals 
separated  by  internasals;  prseocular  present;  no  loreal.  Body 
much  elongate;  scales  smooth  and  imbricate;  ventrals  and  sub- 
caudals  large."     (Boulenger.) 
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Stejneger  *  recognizes  provisionally  five  species  of  the  genus, 
while  Wall  f  recognizes  but  three.  Three  species  are  found  in 
the  Philippines. 

Key  to  the  Philippine  species  of  Laticauda  Laurenti. 

a^.  Rostral  not  divided  horizontally;   belly  without  median  keel. 

6\  Two  prefrontals;  scales  in  19  rows..  L.  laticaiidata  (Linnaeus)  (p.  228). 
b^.  Three  prefrontals;  scales  in  21  to  25  rows. 

L.  colubrina    (Schneider)    (p.  231). 
a^  Rostral  divided  horizontally;  belly  with  median  keel  on  posterior  half. 

L.  semifasciata   (Reinwardt)    (p.  234). 

I  disagree  with  Barbour's  %  opinion  that  the  first  two  should 
be  regarded  as  subspecies  of  a  single  species.  Besides  the  al- 
most constant  variation  of  certain  scale  elements,  the  fact  should 
not  be  overlooked  that  L.  colubHna  apparently  grows  to  nearly 
double  the  size  of  L.  laticaudata, 

LATICAUDA   LATICAUDATA    (Linnaeus) 

Cohiher  laticavdatus  LlNN^us,  Mus.  Ad.  Frid.  (1754)  31,  pi.  16, 
fig.  1;  Syst.  Nat.  ed.  10  1  (1758)  222;  ed.  12  1  (1766)  383;  An- 
derson, Bihang  Svensk.  Vet.  Akad.  Handl.  IV  24    (1899)    18. 

Laticauda  scutata  Laurenti,   Syn.  Rept.    (1768)    109. 

Platunts  fasciatiis  Latreille,  Hist.  Nat.  Rept.  4  (1802)  185;  Fischer, 
Abh.  Natur.  Ver.  Hamburg  3  (1856)  28;  Peters,  Mon.  Berl.  Ak. 
(1861)  691;  (1872)  860;  Hallowell,  Proc.  Acad.  Nat.  Sci.  Phila- 
delphia (1860)  493;  Boulenger,  Proc.  Zool.  Soc.  London  (1887) 
149. 

Hyd/rophis  colubrinus,  part.,  Schlegel,  Phys.   Serp.  2    (1837)    514. 

Platunts  laticaudatv^  Girard,  Herp.  U.  S.  Expl.  Exp.  (1858)  180; 
Peters,  Mon.  Berl.  Ak.  (1877)  417;  Boettger,  Ber.  Senck.  Nat. 
Ges.  (1886)  118;  Boulenger,  Fauna  Brit.  India,  Rept.  (1890) 
395,  text  fig;  Cat.  Snakes  Brit.  Mus.  3  (1896)  307;  Casto  de  Elera, 
Cat.  Fauna  Filipinas  1  (1895)  442;  Wall,  Proc.  Zool.  Soc.  London 
<1903)   96  and  101;  Mem.  As.  Soc.  Bengal  2    (1907-10)   185. 

Platurus  laurenti  Rafinesque,  Am.  Month.  Mag.  1    (1817)  432. 

Coluber  platicaudatus  Oken,  Allgem.  Naturg.  8    (1836)    566. 

Platurus  laticaudatus  var.  A.,  Gunther,  Cat.  Col.  Snakes  (1858) 
272. 

Platurus  fischeri  Jan,  Rev.  Mag.  Zool.  (1859)  149;  Icon.  Ophid.  40 
(1872)  pi.  1,  fig.  2;  Gunther,  Rept.  Brit.  India  (1864)  356, 
pi.  25,  fig.  A;  Anderson,  Proc.  Zool.  Soc.  London  (1871)  189; 
Fayrer,  Thanatoph.  Ind.  (1874)  pi.  19. 

Platurus  affinis  Anderson,  Proc.  Zool.  Soc.  London   (1871)   190. 

♦  Loc.  cit. 

fWall,  Mem.  As.  Soc.  Bengal  2  (1907-10)  107,  states  that  the  sup- 
posedly solid  teeth  really  have  very  small  grooves. 

{Barbour,  Mem.  Mus.  Comp.  Zool.  Harvard  Coll.  44  (1912)   131. 
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Luticauda  laticaudata  Stejneger,  Bull.  U.  S.  Nat.  Mus.  58  (1907) 
402;  Griffin,  Philip.  Journ.  Sci.  §  D  6   (1911)   265. 

Laticaiida  laticaudata  laticaudata  Barbour,  Mem.  Mus.  Comp.  Zool. 
Harvard  Coll.  44   (1912)   131. 

Description  of  species. —  (From  No.  1834,  E.  H.  Taylor  collec- 
tion, collected  on  Mindanao  coast,  October,  1913,  by  E.  H.  Tay- 
lor.) Head  moderate,  not  or  scarcely  distinct  from  neck;  ros- 
tral much  higher  than  wide,  scarcely  visible  above,  forming  its 
broadest  suture  with  first  labial ;  internasals  triangular,  narrowly 
in  contact  with  rostral,  forming  their  longest  suture  with  nasal ; 


Fig.  21.     Laticauda  laticaudata   (Linnaeus)  ;  after  Wall;  a,  head,  dorsal  view;  6,  head,  lateral 

view ;  c,  chin. 

prefrontals  broader  than  deep,  narrowly  in  contact  laterally 
with  third  labial,  separating  nasal  and  prefrontal,  the  suture 
between  prefrontals  shorter  than  that  between  internasals ;  fron- 
tal longer  than  wide,  four-sided,  much  longer  than  its  distance 
from  end  of  snout,  as  long  as  parietals;  nasal  narrow,  elongate, 
nostril  pierced  nearer  its  posterior  end,  in  contact  with  3  la- 
bials; 1  preocular,  higher  than  wide;  2  postoculars,  the  lower 
lying  somewhat  under  posterior  part  of  eye;  1  anterior  tem- 
poral ;  temporal  formula,  1  +  2  +  3 ;  mental  very  small,  not  or 
very  narrowly  separated  from  second  pair  of  labials,  not  touching 
chin  shields ;  lower  labials  nearly  hidden,  for  the  most  part  lying 
horizontal  on  jaws,  the  2  anterior  touching  first  chin  shields, 
which  are  a  little  smaller  than  posterior;  tail  strongly  com- 
pressed, widened  at  tip. 

Color  in  life, — Above  blue  with  66  black  bars  about  body,  of 
which  7  are  confined  to  tail;  bands  are  3  scales  wide  on  back, 
separated  by  interspaces  of  equal  width  but  narrow  on  belly, 
a  broad  band  on  head,  widest  medially,  not  reaching  anterior 
part  of  frontal;  head  band  and  2  nuchal  bands  interrupted 
ventrally,  but  connected  by  a  broad  ventrolateral  band  on  side 
of  head  and  neck ;  no  light  labial  band ;  top  of  snout  yellow  with 


230 


SNAKES   OF  THE   PHILIPPINE  ISLANDS 


superciliary  yellow  line;  a  yellow  band  on  chin  and  throat  me- 
dially; belly  yellow,  the  color  reaching  up  halfway  on  sides; 
eye  blue,  small;  pupil  round. 

Measurements  of  Laticauda  laticaitdata   {Linnsnus), 

Total  length  581 

Snout  to  vent  515 

Tail  QQ 

Len^h  of  head  15 

Width  of  head          ,  8.5 

Depth  of  tail,  greatest  11 

Varialion.'-^ln  the  three  specimens  examined  the  ventral 
range  is  228  to  242;  the  subcaudal,  42  to  45;  the  number  of 
bands  varies  between^  53  and  66.  The  variation  of  scale  counts 
in  twelve  specimens  from  various  localities  listed  by  Boulenger 
is  as  follows:  Ventrals,  210  to  240  (average,  227)  ;  subcaudals, 
25  to  45 ;  bands,  29  to  48. 

In  this  species,  as  in  Laticauda  colubrina,  the  subcaudals 
average  about  10  more  in  males  than  in  females.  Philippine 
Specimens  have  a  higher  average  of  ventrals,  and  a  much  higher 
average  number  of  bands. 

Remarks. — This  species  apparently  does  not  attain  as  large 
a  size  as  Laticauda  colubrina.  Specimens  are  usually  found 
about  rocky  seacoasts.     They  feed  largely  on  small  eels. 

Table  49. — Measurements  and  scale  counts  of  Laticauda  laticaudata 

{Linnxus), 
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Bureau  of  Science. 

In  the  Philippines  specimens  are  known  from  Mindanao,  Sulu, 
Samar,  and  northern  Mindoro.     The  species  is  widely  distributed 
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outside  the  Philippines,  being  known  from  the  Indian  Ocean,  the 
coasts  of  the  islands  of  the  East  Indian  Archipelago,  and  western 
and  southern  Pacific  Ocean. 

LATICAUDA   COLUBRINA    (Schneider) 
Plate  29 

Coluber  laticaudatus ,  part.,  Linnaeus,  Syst.  Nat.  ed.  10  1   (1776)  222; 

ed.  12   1    (1776)    383. 
Hydrus  colubrinus  Schneider,  Hist.  Amph.  1    (1799)  238. 
Platurus  fasciatusy  part.,   Daudin,   Hist.  Nat.   Rept.   7    (1803)    226, 

pi.  85,  fig.  1;  DuM^RiL  and  Bibron,  Erp.  Gren.  7   (1854)   1321. 
Hydrophis   colubrinus   Schlegel,  Phys.   Serp.   2    (1837)    514,  pi.   18, 

figs.  21  and  22;  Cuvier,  Reg.  Anim.,  Rept.  Atlas,  pi.  36. 
Laticauda  scutata  (Laurenti)  Cantor,  Cat.  Mai.  Rept.  (1847)  125. 
Platurus   colubrirms    Girard,    U.    S.    Expl.    Exp.   Herp.    (1858)    178; 

Peters,  Mon.  Berl.  Ak.   (1877)    418;  Fischer,  Jahrb.  wiss.  Anst. 

Hamburg  (1888)   18;  BOULENGER,  Fauna  Brit.  India,  Rept.   (1890) 

395;  Cat.  Snakes  Brit.  Mu^.  3   (1896)   308;  Wall.,  Mem.  As.  Soc. 

Bengal  2  (1907-10)  186. 
Platurus  scutatus   Gunther,    Rept.    Brit.    India    (1864)    356. 
Platurus   laticavdatus,   var.   B.,   Gunther  Cat.   Col.    Snakes    (1858) 

272. 
Platurus  fasciatus  var.  colubrirui  Fischer,  Abh.  Nat.  Ver.  Hamburg 

3    (1856)    30. 
Platurus  laticaudatus  var.  cohibrina  Boettger,  Ber.  Senck.  Nat.  Ges. 

(1886)    118;  Offenb.  Ver.  Naturk.  25    (1885)    155. 
Laticauda  colubrina  Stbjneger,  Bull.  U.  S.  Nat.  Mus.  58  (1907)  406. 

Description  of  species, —  (From  No.  908,  Bureau  of  Science 
collection;  collected  on  Dipolod  Island,  Sulu  Archipelago,  Sep- 
tember, 1917,  by  E.  H.  Taylor.)  Head  large,  somewhat  distinct 
from  neck,  rather  flattened  above;  rostral  higher  than  wide, 
forming  its  broadest  sutures  with  labials,  its  shortest  with  inter- 
nasals,  latter  longer  than  wide,  lying  diagonally,  in  contact  for 
about  half  their  length,  pointed  anteriorly;  prefrontals  some- 
what larger  than  internasals,  separated  from  each  other,  touch- 
ing nasal  and  preocular  laterally;  an  azygous  shield,  lying 
between  prefrontals  and  partially  between  internasals,  forms  a 
suture  with  frontal ;  latter  almost  twice  as  long  as  wide,  produced 
to  a  long  point  behind;  supraoculars  about  as  wide  as  long; 
parietals  wider  than  long,  disposed  diagonally,  touching  supe- 
rior preocular ;  nasal  single,  elongate,  nostril  triangular,  pierced 
in  posterior  part ;  1  preocular  touching  second  labial,  widely  sep- 
arated from  frontal;  2  postoculars,  lower  largest;  1  anterior 
temporal ;  temporal  formula  1  +  2  +  3 ;  7  upper  labials,  third 
and  fourth  entering  orbit ;  mental  very  small,  first  pair  of  lower 
labials  barely  in  contact  behind  it,  and  followed  by  an  azygous 
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postmental;  lower  labials  small,  usually  not  visible  externally, 
only  first  2  touching  anterior  pair  of  chin  shields,  which  are 
smaller  than  second  pair;  10  rows  of  scales  between  chin  shields 
and  first  widened  ventral ;  eye  small,  much  less  than  its  distance 
from  nostril ;  scales  in  23  to  25  rows  around  body,  smooth,  with- 
out apical  pits;  ventrals,  234;  subcaudals,  35;  anal  divided,  pre- 
ceded by  a  second  divided  scale ;  tail  strongly  compressed,  end- 
ing in  a  large  scute. 

Color  in  life. — Above,  blue  traversed  by  42  black  bands, 
about  4  scales  wide,  on  back,  and  covering  only  1  or  2  ventrals 
below,  separated  from  each  other  by  interspaces,  5  or  6  scales 
wide;  tail  with  4  bands,  the  last  much  widened.  Head  with  a 
broad  black  spot;  a  broad  black  stripe  on  side;  anterior  part 
yellowish,  with  a  yellow  streak  above  eye  to  some  distance  on 
temporal  region ;  a  yellow  stripe  on  lower  part  of  upper  labials 
and  at  angle  of  mouth;  a  broad  black  stripe  from  end  of  chin 
along  each  side  of  neck  to  third  ventral,  separated  from  its 
fellow  by  a  broad  median  yellow  stripe. 

Measurements  of  Laticauda  colubrina   (Schneider.) 

mm. 

Total  length  1,390 

Snout  to  vent  1,275 

Tail  115 

Width    of    head  29 

Length  of  head  32 

Depth  of  tail,  greatest  31 

Variation. — Males  differ  from  females  in  having  longer  and 
thicker  tails,  not  so  strongly  compressed  at  base,  rather  more 
triangular  in  cross  section,  and  with  an  average  of  9  more  sub- 
caudals; in  medium-sized  specimens,  the  ventrals  have  a  double 
row  of  keels,  nearly  the  same  ventral  average,  with  notches 
on  anterior  part  of  each  scute.  The  range  of  ventral  counts  in 
the  Philippine  specimens  examined  is  from  229  to  248;  of  the 
subcaudal  from  34  to  47;  the  scale  rows  vary  between  23  and 
25,  most  of  the  specimens  having  23  rows  on  anterior  part  of 
body  and  25  beyond  the  middle  of  the  widest  part ;  in  all  speci- 
mens the  ventral  preceding  anal  is  divided.  The  lower  labials 
are  bent  over  edge  of  mouth  and  lie  for  the  most  part  hori- 
zontally; the  mental  is  extremely  small,  the  first  pair  of  labials 
not  or  but  barely  touching  a  smlall  azygous  postmental.  This 
scale  is  distinct  in  all  save  two  specimens,  in  which  it  is  fused 
with  first  labial.  The  number  of  black  bands  around  body  and 
tail  varies  between  43  and  59,  the  average  being  49.  In  color 
most  of  the  specimens  are  dark  to  grayish  blue  above  barred 
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with  black  or  brown,  the  width  of  the  black  bars  half  to  three- 
fourths  the  width  of  the  interspaces.  Two  Sulu  specimens  dif- 
fer from  the  others  examined  in  being  greenish  yellow  with 
brown  bands.  It  is  significant  that  these  two  specimens  have 
59  bars  across  body.  Boulenger  gives  the  limit  of  scale  varia- 
tion as  follows:  Ventrals,  195  to  240,  average,  217;  subcaudals, 
30  to  45;  scale  rows,  21  to  25;  black  bands,  28  to  54. 

Table  50. — Measurements  and  scale  counts  of  Laticauda  colubrina 

{Schneider.) 
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It  will  be  seen,  therefore,  that  Philippine  specimens  have  an 
average  of  tv^enty  ventrals  more  than  the  average  of  spec- 
imens listed  by  Boulenger.  They  differ  also  from  other  snakes 
of  this  species. in  the  presence  of  the  small  azygous  postmental 
and  (in  the  males)  of  a  double  rov^  of  keels  along  the  ventral 
scales  w^ith  the  scutes  notched.  I  am  convinced  that  Philippine 
forms  represent  a  subspecies  of  Laticavda  colubrina;  whether 
it  belongs  with  the  typical  form  I  am  uncertain.  The  figure 
given  in  Cuvier  *  is  very  probably  of  this  group,  since  it  agrees 
in  the  number  of  stripes  and  in  the  presence  of  a  postmental. 

Remarks. — This  species  is  abundant  along  the  rocky  coasts 
of  the  Philippines.  In  the  Sulu  Archipelago  I  found  the  snake 
in  large  numbers  on  small  rocky  islands,  usually  in  cracks  in 
cliffs  and  under  rocks.  A  number  of  specimens  taken  rotted 
from  lack  of  proper  preservatives.  The  snakes  of  this  species 
are  more  terrestrial  than  are  the  other  poisonous  water  snakes. 
They  feed  wholly  on  fish,  usually  eels.  When  on  land  they  are 
rather  helpless,  and  may  be  picked  up  by  the  tail  with  impunity. 
The  species  is  poisonous,  pfrobably  deadly  to  man. 

In  the  Philippines  specimens  are  known  from  Samar,  southern 
Luzon,  Bantayan,  Palawan,  Negros,  and  also  from  the  small 
islands  of  Dipolod,  Tulian,  and  Bubuan,  in  the  Sulu  Archipelago. 

LATICAUDA  SEM  IF  ASCI  ATA    (Reinwardt) 
Plate  3,  fig.  2;  Plate  30 

Platunis  semifasciatus  Reinwardt,  in  Schlegel,  Phys.  Serp.  2  (1837) 

516. 
Hydrophis  colubrina  Schlegel,  Phys.  Serp.,  Atlas,  pi.  18,  figs.  18-20; 

Fauna  Jap.,  Kept.  (1837)  92,  pi.  10. 
Platurus    fasciatus    var.    seinifasciata    Fischer,    Abh.    Natur.    Ver. 

Hamburg  3    (1856)    30. 
Platums  schistorhynchua  Gunther,  Proc.  Zool.   Soc.  London   (1874) 

297,  pi.  45,  fig.  B;   Boulenger,  Fauna  Brit.  India,  Rept.    (1890) 

395;  Cat.  Snakes  Brit.  Mus.  3   (1896)   309;  Wall,  Proc.  Zool.  Soc. 

London  (1903)  101;  Mem.  As.  Soc.  Bengal  2   (1907-10)   184,  fig.  1. 
Laticauda  sendfasciata  Stejneger,  Bull.  U.  S.  Nat.  Mus.  58    (1907) 

409,  pi.   22. 

Description  of  species. —  (From  Stejneger.)  "Rostral  broader 
than  high,  upper  edge  broad  and  truncate,  scarcely  visible  from 
above;  three  intemasals,  one  unpaired  anterior  adjoining  the 
rostral,  of  which  it  is  in  reality  only  a  detached  portion,  and 
two  posterior  normal  ones  broadly  in  contact ;  three  prefrontals, 
a  median  pentagonal  one,  posteriorly  broadly  in  contact  with 
frontal,  and  two  lateral  ones,  broadly  in  contact  with  frontal 

*  Reg.  Anim.  Atlas  (by  Duvernoy)  pi.  36. 
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and  with  supraocular;  frontal  large,  much  longer  than  its  dis- 
tance from  tip  of  snout  and  than  the  parietals,  supraoculars 
as  broad  as  frontal  at  the  middle;  parietals  very  short,  not 
longer  than  broad,  much  shorter  than  frontal;  nostril  large, 
semilunar,  near  the  middle  of  the  long  and  narrow  undivided 
nasal;  no  loreal;  one  preocular,  broadly  in  contact  with  nasal; 
eye  rather  small,  its  vertical  diameter  less  than  its  distance 
from  edge  of  lip ;  two  postoculars ;  temporals  2  +  3,  only  slightly 
differentiated  from  the  adjacent  scales;  seven  supralabials,  third 


Fig. 


12.       Laticauda  semifasciata    (Reinwardt)  ;  after  Wall; 
lateral  view ;  c,  chin. 


a,  head,   dorsal  view ;  b,  head. 


and  fourth  largest  and  entering  eye,  first  as  wide  above  as 
below;  seven  lower  labials,  of  which  the  first  pair  behind  the 
small  mental  does  not  reach  the  edge  of  the  lip,  the  labials  from 
the  third  backward  very  low,  only  the  first  three  in  contact  with 
chin-shields,  of  which  only  the  anterior  pair  is  clearly  differen- 
tiated, the  posterior  being  represented  by  two  scales  separated 
by  one  of  nearly  the  same  size ;  23  rows  of  smooth  scales  without 
apical  pits;  205  ventrals,  on  the  posterior  half  of  the  body  by 
a  median  blunt  keel  and  a  corresponding  notch  in  the  posterior 
edge  of  eacji  scute ;  anal  divided ;  40  pairs  of  subcaudals. 

Coloj'  {in  alcohol) . — "Bluish  gray,  darker  above,  paler  under- 
neath, with  43  dark  brown  rings  around  the  body  and  seven  on 
the  tail,  the  bands  being  widest  on  the  median  line  of  the  back, 
viz,  about  3i  scales  wide,  and  there  separated  by  a  pale  interval 
only  two  scales  wide;  the  rings  are  about  2^  ventrals  wide  on 
the  underside  and  the  light  intervals  about  the  same  width; 
head  uniform  dark  brown,  with  a  yellowish  horseshoe-shaped 
mark,  the  convexity  of  which  rests  on  the  prefrontals  extending 
backward  on  the  outer  edge  of  supraoculars,  upper  po'stocular 
and  upper  temporals  to  and  joining  the  first  pale  cross  line  on 
occiput  a  scale  row  behind  the  parietals ;  snout  and  labials  dark 
brown  like  the  rest  of  the  head.'' 
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Measurements  of  Laticauda  semifasciata   (Reinwardt) . 

mm. 

Total  length  582 

Snout  to  vent  507 

Vent  to  tip  of  tail  75 

'The  young  (in  alcohol)  are  of  a  light  bluish  gray  with 
blackish  brown  rings  and  markings.  The  latter  as  the  snake 
grows  larger  become  lighter  and  the  former  darker  and  browner, 
while  the  demarcation  between  them  becomes  more  obscure  until 
in  very  large  specimens  the  markings  become  almost  obliterated. 
In  the  larger  specimens  therefore  the  dark  gray  cross  markings 
correspond  to  the  whitish  cross  markings  in  the  young. 

'This  species  grows  to  a  considerable  size.  The  largest  spec- 
imen in  our  collection  (No.  5546)  measures  1,097  mm.  in  total 
length,  with  a  tail  136  mm.  long,  wTiile  the  type  measures,  re- 
spectively, 1,118  mm.  and  140  mm. 

''Variation. — There  is  very  little  variation  in  the  scale  for- 
mula proper,  for  only  in  one  specimen  (No.  5546)  have  I  seen 
4  temporals  on  one  side,  the  normal  number  of  3  occurring  on  the 
other.  In  eastern  specimens  the  number  of  ventrals  is  rarely 
as  low  as  188,  but  ranges  usually  between  197  and  212,  while 
the  subcaudals  vary, between  32  and  43  pairs.  Sometimes  anom- 
alies are  found  in  the  internasals;  thus  in  No.  106  of  the  Im- 
perial Museum,  Tokyo,  there  is  a  small  unpaired  shield  behind 
the  detached  part  of  the  rostral,  broadly  in  contact  with  it  and 
with  the  unpaired  median  prefrontal,  and  in  our  No.  7515  there 
are  two  unsymmetrical  shields  detached  from  the  left  inter- 
nasal,  as  shown  in  fig.  331.'' 

Remarks, — This  species  is  included  in  the  Philippine  fauna 
on  the  strength  of  a  specimen  in  Silliman  Institute,  Dumaguete, 
Oriental  Negros,  at  which  town  it  was  captured.  The  specimen 
was  examined  by  me  in  1917,  but  I  was  unable  to  make  an  ex- 
haustive study  of  it.  It  is  very  large  and  must  measure  nearly 
2  meters  in  length. 

Genus  DISTEIRA  Lacepede 

Hydrus,  part.,  Schneider,  Hist.  Amph.  1    (1799)  233;  Wagler,  Syst. 

Amph.   (1830)   165. 
Hydrophis  Daudin,  Hist.  Nat.  Kept.  7   (1803)   372;  Gray,  Cat.  Vip. 

Snakes  (1849)  49;  Dumeril  and  Bibron,  Erp.  Gen.  7   (1854)   1341; 

GUNTHER,  Kept.  Brit.  India   (1864)   360. 
Disteira    Lac^pIjde,    Ann.    Mus.    Hist.    Nat.    Paris    4     (1804)     210; 

Stejneger,  Bull.  U.  S.  Nat.  Mus.  58   (1907)   418. 
Leioselasma  Lacepede,  Ann.  Mus.  Hist.  Nat.  Paris  4    (1804)    210. 
Enhydris  Wagler,  Nat.  Syst.  Amph.  (1830)  166. 
l[iicrocephalophis   Lesson,   in   Belanger's   Voy.    Indes    Orient.,    Rept. 

(1834)  320;  Atlas,  Rept.  pi.  3. 
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Liopata  Gray,  Zool.  Misc.  (1842)  60. 
Aturia  Gray,  Zool.  Misc.   (1842)   61. 
Noterophis  Gistel,  Naturg.  Thierr.    (1884)    ix. 
Clutulia  Gray,  Cat.  Vip.   Snakes   (1849)    56. 
Kerilia  Gray,   Cat.  Vip.   Snakes    (1849)    57. 

Thalassophis   Schmidt,  Abh.  Natur.  Ver.  Hamburg  2    (1852)    75. 
Distira  Cope,  Bull.  U.  S.  Nat.  Mus.  32  (1887)  61;  Boulbnger,  Cat. 
Snakes  Brit.  Mus.  3  (1896)  285. 

Maxillary  longer  than  ectopterygoid,  not  extending  forward 
as  far  as  palatine;  poison  fangs  large,  followed  by  Several 
grooved  teeth;  anterior  mandibular  teeth  sometimes  grooved; 
head  usually  smaller  than  body ;  nostrils  superior,  valved,  pierced 
in  a  single  nasal,  which  is  in  contact  with  its  fellow ;  head  shields 
large;  preocular  present;  loreal  usually  absent;  body  long, 
slender  anteriorly,  frequently  compressed ;  ventrals  more  or  less 
distinct;  always  small. 

There  are  few  if  any  greater  problems  in  herpetology  than 
the  proper  classification  of  sea  snakes,  particularly  those  belong- 
ing to  the  genus  Disteira.  Boulenger  *  divided  the  group  into 
two  genera,  Hydrophis  and  Distira,  recognizing  in  all  forty 
species  out  of  a  total  of  nearly  ninety  described  forms.  Wall,t 
whose  monograph  on  sea  snakes  appeared  in  1911,  fifteen  years 
after  Boulenger's  work,  relegates  thirty-nine  of  the  species,  rec- 
ognized by  Boulenger,  under  a  series  of  seventeen  species  of  the 
genus  Distira  and  one  to  a  different  genus,  and  adds  to  his  list 
two  other  species,  one  of  which  (Distira  neglecta)  he  himself 
described,  and  the  other  {Distira  ocellata)  is  from  a  synonym 
of  Boulenger's  Distira  ornata.  Other  species  have  since  been 
described.  It  is  obvious  that  the  status  of  species  of  this  genus 
is  rather  unstable. 

Just  how  many  species  should  be  included  in  the  Philippine 
fauna  is  a  matter  of  considerable  doubt.  Hydrophis  abbrevia- 
tits  Jan,  H,  brevis  Jan,  and  H.  loreata  are  all  referable  to  Lapemis 
hardwickii  Gray.  Hydrophis  semperi  Garman  and  Hydrophis 
westermanni  Jan  are  very  probably  referable  to  Disteira  cyano- 
cincta;  and  Disteira  longiceps,  recorded  by  Griffin  from  Manila 
Bay,  is  probably  Disteira  ornata.  Thus  we  are  left  with  six 
species  reported  as  occurring  in  the  Philippines.  These  are 
Disteira  fasciata,  D.  cincinnatii,  D.  ornata,  D.  cyanocincta,  D. 
spiralis,  and  D,  cyanosoma. 

I  strongly  suspect  that  Peters's  record  of  Hydrophis  fasciatus 
will  have  to  be  referred  to  Disteira  cincinnatii,  as  has  been  done 


*  Cat.  Snakes  Brit.  Mus.  3   (1896)  271-299. 
fMem.   As.   Soc.  Bengal   2    (1911)    169-251. 
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with  Boettger's  record  for  the  same  species.  There  appears  to 
be  but  a  single  record  for  D.  spiralis  from  Manila,  that  of  Jan. 
I  strongly  suspect  that  that  specimen  is  an  abnormal  D.  cyano- 
cincta  with  a  single  anterior  temporal.  As  a  result  of  this  elim- 
ination, four  species  remain  whose  status  is  stable,  and  which 
undoubtedly  occur  in  the  Philippines.  These  are  D.  cyanocincta, 
D.  cincinnatii,  D,  cyanosoma,  and  D.  omatiis.  The  last-named 
species  belongs  to  the  variety  D.  inornata  of  Gray.  Table  51 
will  serve  as  a  key  for  species  found  in  the  Philippines. 

DISTEIRA  CINCINNATII  Van   Denburgh  and  Thompson 

Disteira  cincinnatii  Van  Denburgh  and  Thompson,  Proc.  Cal.  Acad. 
Sci.  IV  3  (1908)  41,  pi.  7;  Griffin,  Philip.  Journ.  Sci.  §  D  6  (1911) 
264. 

Description  of  species. —  (From  No.  1327,  E.  H.  Taylor  collec- 
tion; collected  in  Manila  Bay,  October,  1914,  by  E.  H.  Taylor.) 
(Male.)     Body  compressed,  tail  flattened;  head  small,  not  dis- 


Fig.  23.  Disteira  cincinnatii  Van  Denburgh  and  Thompson ;  after  Van  Denburgh  and  Thomp- 
son ;  a,  head,  dorsal  view ;  6,  head,  lateral  view ;  c,  chin ;  d,  anterior  ventralfl ;  e,  anal 
region  ;  /,  ventrals. 

tinct  from  neck ;  depth  of  neck  contained  in  greatest  body  depth 
nearly  three  times;  head  tapering,  rather  convex  above;  eyes 
large;  rostral  about  as  deep  as  broad,  distinctly  visible  from 
above;  internasal  absent;  nasals  large,  nearly  quadrangular, 
longer  than  wide,  nostril  pierced  near  its  outer  posterior  edge 
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arid  connected  with  outer  and  posterior  sutures  by  shallow 
grooves;  prefrontals  broader  than  deep,  touching  second  labials 
laterally,  their  mutual  suture  little  less  than  one-third  that 
between  nasals;  frontal  small,  longer  than  broad,  as  wide  as 
supraoculars  and  scarcely  longer;  parietals  elongate,  in  contact 
for  three-fourths  of  their  length;  upper  labials  6  (5  on  right 
side) ,  first  small,  second  largest,  fifth  triangular,  third  and  fourth 
broadly  entering  eye;  preocular  small;  1  postocular;  temporals 
1  +  1;  8  lower  labials  (9  on  left  side),  fourth  a  very  small  scale 
widely  separated  from  chin  shields;  mental  very  small;  first 
pair  of  labials  of  same  size  as  second  chin  shields;  3  labials  in 
contact  with  anterior  chin  shields,  which  are  shorter  and  wider 
than  second  pair;  latter  in  contact,  bordered  by  2  labials;  28 
scale  rows  around  neck,  40  around  widest  part  of  body,  32  around 
widest  part  of  tail;  scales  subimbricate  anteriorly  but  juxtaposed 
posteriorly,  each  with  a  small  indistinct  tubercle;  ventrals,  367, 
about  twice  as  wide  as  adjoining  scale  rows,  the  last  5  divided; 

4  ana,ls,  a  small  inner  pair  and  a  large  outer  pair;  64  sub- 
caudals. 

Color. — Head  entirely  black,  neck  black  with  narrow  bars 
not  meeting  below;  body  brownish  black,  the  bars  of  yellowish 
white  growing  wider  on  sides,  meeting  or  barely  failing  to 
meet  below,  very  much  obscured  dprsally ;  tail  black  with  5  bars 
of  light  color;  last  2  scarcely  formed;  47  light  bands  on  body, 

5  on  tail. 

Measurements  of  Disteira  cincinnatii  Van  Denburgh  and  Thompson. 

mm. 

Total  length  645 

Snout  to  vent  575 

Tail  70 

Length  of  head  10.5 

Width  of  head  6 

Width  of  neck  6 

Depth  of  body  19 

Depth  of  tail  11 

Variation. — ^Van  Denburgh  and  Thompson  give  measure- 
ments and  scale  counts  for  twenty  specimens  of  this  species. 
The  scale  counts  average  as  follows:  Neck  rows,  27;  body,  42; 
ventrals,  361.  The  average  number  of  bands  on  body  is  45,  on 
tail,  4.  These  authors  report  the  following  differences  between 
this  species  and  Disteira  fasciata  Schneider  and  D.  brookii  Bou- 
lenger : 
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This  species  is  closely  related  to  D.  fasciata  Schneider  and  D.  brookii 
Boulenger.  From  D.  fasciata  it  differs  in  being  much  stouter;  in  the 
narrow  portion  of  the  neck  being  shorter ;  in  the  lower  average  *  number 
of  gastrosteges ;  in  the  arching  of  the  maxilla  between  the  fang  and  the  first 
tooth  and  the  absence  of  an  acute  apex  in  front  of  the  fangs;  and  in  the 
less  acute  posterior  angle  of  the  frontal  plate.  From  D.  brookii  it  differs 
in  the  lower  average  number  of  gastrosteges;  in  the  character  of  the 
scales  on  the  sides  of  the  body,  which  are  mostly  regular  hexagons  or  are 
a  trifle  broader  than  long,  where  in  D.  brookii  the  upper  and  lower  angles 
of  the  scales  are  very  acute  and  the  laterals  are  twice  the  size  of  the  scales 
on  the  back.     In  D,  brookii  the  snout  is  much  broader. 

Remarks, — The  type  is  from  Manila  Bay,  collected  in  1906 
by  Thompson.  The  species  is  not  rare  apparently,  but  is  not 
frequently  taken  in  fishing  nets,  due  to  its  small  size.  It  is 
poisonous,  but  due  to  the  extremely  small  size  of  the  head  prob- 
ably could  not  be  considered  deadly  to  man.  It  is  said  to 
feed  on  small  eels.     Known  only  from  Manila  Bay. 

DISTEIRA   ORNATA    (Gray) 

Aturia  ornata  Gray,  Zool.  Misc.  (1842)  61. 

Clutulia  inomata  Gray,  Cat.  Vip.  Snakes   (1849)   56. 

Disteira  ornata,  part.,  Boulenger,  Cat.  Snakes  Brit.  Mus.  3    (1896) 

290,  sp.  b  and  d. 
Hydrophis  ornatus,  part.,  Gunther,  Rept.  Brit.  India  (1864)   376,  pi. 

25,  fig.  V. 
Disteira   ornata  inomata   Wall,   Mem.   As.    Soc.    Bengal    2    (1911) 

169-251. 
Disteira  ornata  Griffin,  Philip.  Journ.  Sci.  §  D  6  (1911)  265. 

Description  of  species, —  (From  No.  784,  Bureau  of  Science 
collection;  collected  in  Manila  Bay,  1911,  by  T.  Bangis.)  Body 
strongly  compressed;  head  elongate,  about  one-fifth  wider  than 
neck ;  rostral  wider  than  high,  doubly  arched  below,  with  a  slight 
suture  (anomalous)  entering  from  above;  suture  with  inter- 
nasals  wider  than  that  with  labials;  no  internasals;  nasals 
elongate,  the  nostril  pierced  in  outer  posterior  part,  a  suture 
issuing  from  lower  side  and  continuing  to  second  labial;  a  dim 
groove  from  posterior  part  of  nostril  to  prefrontal;  prefrontals 
wider  than  deep,  the  suture  between  them  one-third  that  between 
nasals,  in  contact  laterally  with  second  labial;  frpntal  longer 
than  its  distance  from  rostral,  more  than  one  and  a  half  times 
as  long  as  wide,  much  shorter  than  parietals,  one  and  a  half 
times  as  wide  as  supraoculars;  parietals  elongate,  twice  as  long 

*  Average  in  twenty  specimens  of  D.  cincinnatii  is  361,  while  in  twenty- 
six  of  D.  fasciata  it  is  417. 

161465 16 
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as  wide;  1  preocular  in  contact  with  2  labials;  2  postoculars; 
2  anterior  temporals ;  8  upper  labials,  second  largest,  third  and 
fourth  entering  eye,  sixth,  seventh,  and  eighth  very  small ;  mental 
small,  triangular,  wedge-shaped;  9  lower  labials,  last  2  very 
small  (on  right  side  fourth  is  broken  and  two  small  parts 
border  mouth)  ;  first  pair  of  labials  broadly  in  contact,  partially 
inserted  between  anterior  chin  shields;  latter  in  contact  poste- 
riorly; second  pair  distinct,  separated  from  each  other  by  2 
scales;  3  labials  border  first  pair,  and  2  or  3  the  second  pair; 
scales  juxtaposed,  usually  six-sided,  each  with  a  small  tubercle; 


Fig.  24.     Disteira  ornata    (Gray)  ;  drawing  of  a  specimen  from  Manila  Bay;   a,   head,  dorsal 
'   view ;   b,   head,  lateral  view  ;   c,   head,   ventral    view.     X  2. 


34  scale  rows  on  neck;  41  on  widest  part  of  body;  25  on  widest 
part  of  tail;  ventrals,  243,  somewhat  enlarged  but  frequently 
divided  on  posterior  part  of  body;  anus  bordered  by  3  pairs  of 
scales,  the  outer  pair  largest;  ventrals  grooved,  usually  with  a 
tubercle  on  each  side;  44  subcaudals,  not  differentiated;  tail 
strongly  compressed,  widened  at  base  behind  anus. 

Color  in  life, — Above  grayish  blue,  neck  traversed  by  a  few, 
very  narrow,  lighter  lines ;  the  blufe  extends  down  about  halfway 
on  side,  belOw  which  the  color  is  uniform  yellowish  white;  tail 
grayish  with  eight  dim,  narrow,  yellowish  white  bars ;  the  divi- 
sion between  dorsal  and  ventral  color  usually  a  straight  line, 
but  in  the  posterior  part  the  demarcation  line  is  zigzag;  head 
slate  blue;  rather  lavender  on  chin. 
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Measurements  of  Disteira  ornata   (Gray). 


Total  length 
Snout  to  vent 
Tail 

Length  of  head 
Width   of  head 
Depth  of  neck 
Depth  of  body 
Depth  of  tail 


mm. 
763 
676 

87 

30 

12 

10 

20 

15.5 


Variation, — The  chief  variation  is  sexual,  as  the  table  shows. 
Males  are  slenderer,  with  tails  less  compressed  at  base  and  some- 
what longer;  they  are  much  more  strongly  tuberculate  than 
females.  The  males  average  231  ventrals;  33  scale  rows  on 
neck;  39  scale  rows  on  widest  part  of  body;  and  24  around 
tail.  Females  average  262.5  ventrals;  34.6  scale  rows  on  neck; 
44  on  body;  and  25  on  tail.  The  females  have  only  2  pairs 
of  anals,  instead  of  3  pairs  as  in  the  males,  and  the  nasal  scale 
is,  usually,  entirely  broken  in  two.  Several  adult  females  show 
no  evidence  of  tuberculation  on  scales.  The  specimen  figured 
by  Gunther  *  (the  type  of  Gray's  Clutulia  inornata)  is  typically 
identical  with   Philippine   specimens,   as   characterized  by  the 

Table  52. — Measurements  and  scale  counts  of  Disteira  ornata  (Gray). 


No. 

Locality. 

Collector. 

CO 

I 

1 

1 

1 

778 

779 

Manila  Bay 

do              

T.  Bangis 

do 

d 
9 

? 
9 

d" 
9 

cT 
? 
cf 
d" 

? 

d 

cf 

? 

mm. 
720 
695 
795 
720 
510 
740 
763 
656 
510 
802 
365 
420 
350 
320 
395 
390 

mm. 

83 
72 
77 
82 
57 
73 
87 
70 
56 
94 
46 
48 
45 

48 
43 

mm. 
28 
27 
27 
27 
20 
27 
30 
24 
20 
28 
15 
20 
16 
18 
18 
18 

mm. 
13 
12 
13 
13 
10 
12 
12 
14 
10 

12.5 
8 
10 
7 

8.5 
8.5 
7.5 

mm. 

11.5 

10 

11 

10 

8 

10.5 
10 
11 

9 
11.5 

6 

9 

5.5 

6 

7 

7 

ismm. 
24.5 

28 

780._ 

do             

do 

do 

31 

781 

do 

82 

782 

do             

do 

16 

783 

do              

do 

35 

784 

do             

do 

20 

785 ... 

do 

do 

22 

786 

do             

do 

19 

787 

do 

do 

E.  H.  Taylor- 
....do 

?A 

819 

do 

14 

820 

do 

17 

821 

do           

do 

11 

822 

do 

do 

17 

825 

do       

do 

16 

130 

do                

do 

15 

mm. 

14.5 

14 

15 

14 

10 

14 

15.5 

14 

12 

15 


'1  Mutilated. 


*Rept.  Brit.  India   (1864)  pi.  25,  fig.  v. 
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Table  52. — Measurements  and  scale  counts  of  Disteira  ornata 
( Gray)  — Continued. 


No. 


778. 
779. 
780- 
781- 
782. 
788- 
784. 
785. 
786. 
787- 
819. 
820. 
821. 
822. 
825. 
130. 


Ven- 
tral s. 


227 
259 
260 
242 
229 
273 
243 
278 
228 
234 
224 
252 
242 
239 
231 
264 


Sub- 
cau- 
dals. 


43 
39 
38 
42 
40 
39 
44 
38 
42 
43 
42 
44 
42 

41 
40 


Scale  rows. 


Neck. 


Body. 


Tail. 


Anals. 


Labials. 


Upper. 


7-8 

7 


Lower. 


9 

9 

9-10 


9 

9-8 

9 


Enter 
eye. 


Touch 

chin 

shields. 


3,4 
3,4 
8,4  I 
3,4  I 
3,4 
3,4 
3.4 
3,4 
3,4 
3,4 
3,4 
3,4 
3,4  I 
3,4 
3.4,5 
3,4 


Prefrontals 

touch  second 

labial. 


Second  pair  of 
chin  shields 
separated. 


Collection. 


«  Mutilated. 

upper  labials,  the  separation  of  the  second  pair  of  chin  shields, 
the  temporals,  and  the  narrow  lower  labials.  No  other  variety 
of  Disteira  ornata  appears  to  have  been  discovered  in  the  Phil- 
ippines. I  strongly  suspect  that  this  Philippine  form  merits 
specific  designation.  In  young  males  the  narrow  whitish  bands 
on  the  neck  are  evident,  and  they  sometimfes  persist  in  adult 
specimens.     Young  females  are  colored  like  the  adults. 
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Remarks. — This  species  is  common  in  Manila  Bay,  where  it 
is  known  as  malabasahan  and  calabucab.  It  feeds  for  the  most 
part  on  eels.  Specimens  kept  in  the  Bureau  of  Science  aquarium 
when  very  hungry  will  eat  small  dead  fish.  They  rarely  live 
more  than  three  months  in  captivity. 

The  species  is  poisonous,  probably  deadly  to  man.  Known 
from  Manila  Bay  and  Palawan.  Widely  distributed  from  south- 
eastern Asia  throughout  the  Malay  Archipelago. 

DISTEIRA    CYANOCINCTA    (Daudin) 

Hydrophis    cyanocinctus    Daudin,   Hist.    Nat.    Rept.    7    (1803)    383; 

Peters,  Mon.  Berl.  Ak.  (1872)  852,  pi.  1,  fig.  2;  Fayrer,  Thanatoph. 

Ind.    (1874)    pi.  23;    Murray,   Zool.   Sind.    (1884)    391;    Boettger, 

Offenb.  Ver;  Nat.   (1888)   89. 
Leioselasma  striata  LACEPi:DE,  Ann.  Mus.  Hist.  Nat.  4    (1804)    198, 

210,  pi.  57,  fig.  1. 
Enhydris  cyanocinctus  Merrem,  Tent.  Syst.  Amph.    (1820)    141. 
Enhydris  striatus  Merrem,  Tent.  Syst.  Amph.   (1820)   141. 
Hydms  cyanocinctus  BoiE,  Isis   (1827)   354. 
Hydrophis  striata  Schlegel,  Fauna  Japon.,  Rept.   (1837)    89,  pi.  7; 

Phys.  Serp.  2  (1837)  502,  pi.  18,  figs.  4  and  5;  Fischer,  Abh.  Na- 

turw.  Hamburg  3   (1856)  41;  Okada,  Cat.  Vert.  Japan  (1891)   69. 
Hydrus  striatus,  part..  Cantor,  Cat.  Mai.  Rept.   (1847)   126. 
Hydrophis  subannulata  Gray,  Cat.  Vip.  Snakes    (1849)    54. 
Hydrophis  chittal  Rafinesque,  Am.  Month.  Mag.   (1817)   432. 
Hydrophis  aspera  Gray,  Cat.  Vip.  Snakes  (1849)  55;  Gunther,  Rept. 

Brit.   India    (1864)    365. 
Hydrophis  cyanocincta,  part.,  Gunther,  Rept.  Brit.  India  (1864)  367. 
Hydrophis  trachyceps,  Theobald,  Cat.  Rept.  As.  Soc.  Mus.  (1868)  70. 
Hydrophis  crassicollis  Anderson,  Journ.  As.  Soc.  Bengal  40   (1871) 

19. 
Hydrophis   westermanni  Jan,   Rev.    Mag.    Zool.    (1859) ;    Icon.    Gen. 

(1872)   livr.  39,  pi.  5,  fig.  1;  Elenco  Sist.  Ofid.   (1863)    111. 
Hydrophis  phipsoni  MURRAY,  Journ.  Bombay  Nat.  Hist.  Soc.  2  (1887) 

32,  pi. 
Hydrophis  {Hydrophis)  cyanocinctus  Boettger,  Zool.  Anz.  1 1    (1888) 

396    (Philippines). 
Hydrophis  taprobanica  Haly,  Taprobanian   2    (1887)    107. 
Distira  cyanocincta  Boulenger,  Fauna  Brit.  India,  Rept.  (1890)  410; 

Sclater,  Journ.  As.   Soc.  Bengal  60    (1891)    247;   Boettger,  Ber. 

Offenb.  Ver.  Nat.   (1892)   90;  Boulenger,  Cat.  Snakes,  Brit.  Mus. 

3    (1896)    294;  West,  Proc.  Zool.  Soc.  London    (1895)    823,  pi.  66, 

figs.  1,  8,  17;  Wall,  Proc.  Zool.  Soc.  London  (1903)  96,  101;  Boett- 
ger, Ber.  Senck.  Nat.  Ges.  (1898)  xxxviii  (1905)  170  (Philippines). 
Disteira  cyanocincta  Stejneger,  Bull.  U.  S.  Nat.  Mus.  58  (1907)  428; 

Proc.  U.  S.  Nat.  Mus.  38    (1911)   111. 

Description  of  species. —  (Adult  male.)  Head  not  distinct 
from  neck;  rostral  broad,  pentagonal,  well  visible  above,  form- 
ing nearly  equal  sutures  with  nasals  and  labials ;  nostril  pierced 
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in  the  outer  posterior  part  of  nasal  with  a  suture  reaching  from 
it  to  second  labial;  nasals  Ikrge,  in  contact  the  greater  part  of 
their  length;  prefrontals  broader  than  long,  touching  second  la- 
bials; frontal  longer  than  wide,  not  as  long  as  its  distance 
from  rostral,  wider  than  supraoculars;  parietals  longer  than 
frontals,  touching  superior  postocular  and  bordered  by  3  tempo- 
rals, first  largest;  1  small  preocular;  2  postoculars;  8  upper 
labials,  second  very  large,  touching  nasal,  prefrontal,  and  pre- 


FlG.  25. 


Disteira  cyanocincta    (Daudin)  ;  after  Wall;  a,   head, 
view ;  c,  head,  ventral  view. 


dorsal   view ;   b,   head,  lateral 


ocular,  third,  fourth,  and  fifth  entering  orbit,  seventh  smallest; 
2  anterior  temporals,  the  lower  followed  by  the  eighth  upper  la- 
bial ;  9  lower  labials,  the  2  anterior  largest,  touching  first  pair  of 
chin  shields  which  are  smaller  than  second  pair ;  latter  in  contact 
half  their  length ;  lower  labials  from  third  to  ninth  small,  sepa- 
rated from  chin  shields  by  3  large  scales,  the  third  of' which  is 
slightly  separated  from  the  second  pair  of  chin  shields;  scales 
imbricating,  pointed  more  or  less  posteriorly  on  anterior  part  of 
body,  truncate  on  posterior  part  of  body,  each  scale  with  a  dis- 
tinct keel  or  tubercle;  scales  largest  lateroventrally ;  ventrals 
small,  usually  a  half  wider  than  adjoining  scale  rows,  equipped 
with  2  or  more  tubercles;  ventrals,  237;  anals,  2  pairs,  outer 
largest,  not  in  contact;  subcaudals,  49;  31  scale  rows  on  neck, 
39  on  body,  26  on  tail ;  scute  on  tip  of  tail  large. 

Measurements    of  Disteira   cyanocincta    (Daudin) . 


Total  length 

mm. 

1,080 

Snout  to  vent 

992 

Tail 

88 

Length  of  head 

25 

Width  of  head 

13 

Depth  of  neck 

13 

Depth  of  body 

28 

Depth  of  tail 

23 

Color  in  life, — Above 

dull 

blue, 

the 

body 

traversed  by 

52 

yellow-white  bars,  very  dim  dorsally,  distinct  ventrally ;  tail  with 
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5  bars,  only  the  first  2  extending  to  underpart  of  tail.  Head 
greenish  black,  throat  and  neck  black,  the  black  interrupting 
the  light  bars  from  above. 

VaHation. — Variations  in  scale  counts  evident  in  Philippine 
specimens  are :  Ventrals,  320  to  398 ;  scale  row^s  on  neck,  29  to  33 ; 
scale  row's  on  body,  36  to  40.  For  extra-Philippine  specimens, 
Boulenger  gives  the  following  limits:  Ventrals,  281  to  385; 
scale  rows  on  neck,  27  to  33 ;  scale  rows  around  body,  39  to  45. 

Specimen  No.  798,  Bureau  of  Science  collection,  has  only 
2  labials  entering  eye,  but  there  is  a  fusion  of  the  fourth  and 
fifth  labials ;  No.  800,  Bureau  of  Science  collection,  has  the  sixth 
labial  broken,  making  3  anterior  temporals;  a  specimen  consist- 
ing merely  of  the  head  of  a  very  large  snake,  has  the  same 
arrangement  of  temporals  as  the  preceding,  only  2  labials  enter 
the  eye,  and  there  are  only  7  upper  labials.  This  head  measures 
43  millimeters  in  length,  and  29  in  width.  No.  797,  Bureau  of 
Science  collection,  has  3  anterior  temporals;  the  fifth  labial  of 
this  specimen  is  broken  transversely,  the  upper  part  entering 
eye. 

Table  53. — Measuretnents  and  scale  counts  of  Disteira  cyanocincta 

(Daudin) . 


No. 

Sex. 

797 

? 

798 

? 

800 

9 

1102 

? 

1103 

d" 

1104 

cf 

1105 

Locality. 


Manila. 

do. 

do. 

do- 

do- 

do. 


Collector. 


T.  Bangis  .... 

do 

do 

E.  H.  Taylor- 

do 

do 


Length 


mm. 
1,255 
945 
670 
1,140 
1.073 
•  476 


Tail. 


m.m. 
91 
(«) 
56 
84 
98 
43 


Ven- 
trals. 


356 
350 
352 
356 
356 


Sub- 
cau- 
dals. 


45 


Scale  rows. 


Body.     Neck. 


41 


31 
29 
30 
28 
29 
28 
81 


No. 

Upper 
labials. 

Lower 
labials. 

Labials 
enter 
eye. 

Pre- 
oculars. 

Post- 
oculars. 

Tem- 
porals. 

Anals. 

Bands. 

797 

7 

8-9 

3,4.5 

2 

2+2 

2 

63 

798 

7 

8-8 

1      3.4 
1      3.4 

1 

2 

2+2 

2 

58 

800 

8 

^8 

3.4,5 

2 

8-3 

4 

54 

1102 

8 

8-9 

3.4.5 

2 

2  +  2 

4 

57 

1103 

8-7 

8-9 

3.4,5 

2 

2+2 

4 

68 

1104 

7 

9-9 

3.4 

2 

2+2 

6 

68 

1105 

7 

9-10       3, 4 

1 

2 

3+3 

Collection. 


Bureau  of  Science. 

Do. 

Do. 
E.  H.  Taylor. 
Do. 
Do. 
Do. 


a  Mutilated. 


*>  Head  only. 


Remarks. — This  species  is  fairly  common  about  Manila  Bay. 
Dead  snakes  are  frequently  found  along  the  beach  v^here  they 
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have  been  killed  by  fishermen.     A  few  specimens  have  been  kept 
alive  at  various  times  in  the  Bureau  of  Science  aquarium. 

It  is  significant  that  this  species  enters 
Lake  Taal,  a  fresh-water  lake  connected  with 
the  sea  by  a  river  only  a  few  kilometers  long. 
From  this  locality  Semper  obtained  speci- 
mens, one  of  which  became  the  type  of 
Garman's  Hydrophis  semperi,  A  careful 
reading  of  Garman's  description  ''seventh 
[labial]  smallest,  and  separated  ~  from  the 
temporal  by  a  large  pentagonal  plate''  shows 
the  presence  of  2  temporals,  the  "plate"  ap- 
parently being  the  second  temporal. 


Fig.  26.  Disteira  cyano- 
cincta  (Daudin)  ;  after 
Jan's  D.  westermanni ; 
a,  head,  lateral  view ; 
h,  head,  lateral  view 
( variation ) . 
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Disteira  cyanosoma  Wall,  Journ.  Bombay  Nat. 
Hist.  Soc.  22   (1913)  516. 


Description  of  species. —  (After  the  type  description.)  Ros- 
tral broader  than  high,  in  contact  with  4  shields ;  nasals  in  con- 
tact with  each  other;  suture  from  nostril  passing  to  second 
supralabial;  2  prefrontals  in  contact  with  second  supralabial; 
frontal  touches  6  shields,  frontalparietal  sutures  rather  the 
longest;  parietals  entire;  1  preocular;  2  postoculars;  2  tempo- 
rals on  right  side,  3  on  left  side,  all  longer  than  high;  8  supra- 
labials,  third  and  fourth  touching  the  eye,  sixth  and  seventh 
small,  eighth  elongate;  2  pairs  of  chin  shields,  subequal,  the 
posterior  pair  quite  separated  by  small  scales;  4  lower  labials, 
fourth  largest,  a  cuneate  scale  wedged  between  third  and  fourth ; 
33  scale  rows  on  neck,  37  in  middle  of  body,  35  a  short  distance 
in  front  of  anus;  scales  subimbricate,  faintly  tuberculate;  ven- 
trals,  213  (?)  *  enlarged,  entire,  not  quite  twice  the  width  of  the 
last  row  of  scales. 

Color, — Uniformly  bluish,  deeper  dorsally,  paler  on  sides  and 
on  belly. 

Remarks. — No  measurements  of  this  species  are  given ;  since 
the  number  of  scale  rows  on  the  neck  is  only  four  less  than  in 
midbody  it  is  safe  to  suppose  that  the  species  does  not  belong  to 
the  small-headed,  narrow-necked  group  of  this  genus. 

The  species  was  sent  from  the  Philippines,  but  the  exact  local- 
ity is  not  recorded.     Wall  states  that  it  bears  a  pronounced 


Wan's  query. 


LAPEMIS  249 

superficial  resemblance  to  Enhydrina  valakadyn  (Boie).     I  have 
found  no  specimens  that  are  referable  to  this  species. 

Genus  LAPEMIS  Gray 

Enhydris,  part.,  Merrem,  Tent.  Syst.  Amph.   (1820)   140   (not  of  La- 

treille  1802). 
Hydrophis,  part.,  Schlegel,  Phys.  Serp.  2   (1837)   512;  DUMERIL  and 

BiBRON,  Erp.  Gen.  7   (1854)   1341;  Jan,  Elenco  Sist.  Ofid.   (1863) 

109;   GUNTHER,  Kept.   Brit.  India    (1864)    360. 
Lapemis  Gray,  111.  Ind.  Zool.  2  (1834)  pi.  87,  fig.  2;  Zool.  Misc.  (1842) 

60;  Cat.  Vip.  Snakes  (1849)  43;  Stejneger,  Bull.  U.  S.  Nat.  Mus. 

58  (1907)  435. 
Pelamis,  part.,  Fischer,  Abh.  Naturw.  Hamburg  3    (1856)    61. 
Enhydris  Boulenger,  Fauna  Brit.  India,  Rept.  (1890)  393;  Cat.  Snakes 

Brit.  Mus.  3  (1896)  300;  Wall,  Mem.  As.  Soc.  Bengal  2  (1907-10) 

246. 

^'Maxillary  as  long  as  the  ectopterygoid,  extending  forwards 
as  far  as  the  palatine,  with  two  large  poison-fangs  and  2  to  4 
small  feebly-grooved  teeth.  Nostrils  superior ;  head-shields 
large;  nasals  in  contact  with  each  other;  a  prseocular;  loreal 
present  or  absent.  Body  short  and  stout;  scales  hexagonal  or 
squarish,  juxtaposed;  ventrals  very  feebly  developed,  if  at  all 
distinct.''     (Boulenger.) 

Two  species  of  this  genus  are  known,  Lapemis  curtus  Shaw, 
confined  to  the  coasts  of  India  and  Ceylon,  and  Lapemis  hard- 
wickii  Gray,  which  is  found  in  the  Bay  of  Bengal  and  the  waters 
bounding  the  Malay  Peninsula  and  Malay  Archipelago.  The 
latter  species  is  the  commonest  water  snake  in  Manila  Bay,  as 
many  as  a  hundred  being  brought  in  with  a  single  haul  of  a  net 
in  the  shallow  water  along  the  coast.  The  snakes  may  be  seen 
swimming  in  the  water  or  coming  to  the  surface  to  breathe  about 
the  swimming  rafts  on  Pasay  Beach. 

LAPEMIS    HARDWICKII    Gray 

Lapemis  hardwickii  Gray,  111.  Ind.  Zool.  2  (1834)  pi.  87,  fig.  2;  Cat. 
Vip.  Snakes  (1849)  44;  Stejneger,  Bull.  U.  S.  Nat.  Mus.  58  (1907) 
435. 

Hydrophis  pelamidoides  Schlegel,  Phys.  Serp.  2  (1837)  512,  Atlas, 
pi.  18,  figs.  16,  17;  Fauna  Jap.,  Rept.  (1838)  pi.  9;  Dumeril  and 
BiBRON,  Erp.  Gen.  7  (1854)  1345;,  FiscHEai,  Abh.  Naturw.  Hamburg 
(1856)  64,  pi.  3;  Jan,  Icon.  Gen.  (1872)  livr.  41,  pi.  3,  fig.  1. 

Lapemis  loreatus  Gray,  Ann.  &  Mag.  Nat.  Hist.  11    (1843)  46. 

Hydrophis  hardvnckii  Gunther,  Rept.  Brit.  India  (1864)  380,  pi.  25, 
fig.  W.;  Anderson,  Journ.  Linn.  Soc.  21    (1889)    348. 

Hydrophis  loreata  GtJNTHER,  Rept.  Brit.  India  (1864)  380;  Boettger, 
Zool.  Anz.  (1888)  396. 

Hydrophis  fayreriana,  Anderson,  Journ.  As.  Soc.  Bengal  40  (1871)  19. 

Hydrophis  problematicus  Jan,  Rev.  &  Mag.  Zool.  (1859)  150  (Ma- 
nila?). 
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Hydrophis  brevis  Jan,  Elenco  Sist.  Ofid.    (1863)    109    (Manila). 
Hydrophis  abbreviatus  Jan,  Elenco  Sist.  Ofid.   (1863)   109   (Manila) ; 

Icon.  Ophid.   (1872)   livr.  40,  pi.  4,  fig.  2. 
Enhydris   hardwickii  Boulenger,,   Cat.   Snakes   Brit.   Mus.   3    (1896) 

301;   Fauna  Brit.  India,  Kept.    (1890)    397;  Wall,   Mem.  As.   Soc. 

Bengal  2    (1907-10)   247. 
Hydrophis    (Thalassophis)    loreatus  Boettger,  Zool.  Anz.    11    (1888) 

396   (Mindanao  and  Luzon). 

Description  of  species. —  (From  No.  636,  Bureau  of  Science 
collection;  collected  in  Manila  Bay,  by  T.  Bangis.)  ^  (Adult  fe- 
male.) Head  moderate;  nostrils  superior;  rostral  not  visible 
from  above,  slightly  higher  than  broad,  w^ith  a  short  suture  enter- 
ing from  above ;  nasals  large,  longer  than  vv^ide,  forming  a  long 
mutual  suture ;  a  suture  runs  from  nostril  to  anterior  part  of 
second  labial,  and  a  second  from  nostril  to  prefrontal,  com- 
pletely dividing  the  scale;  prefrontals  much  wider  than  long, 
touching  second  labial,  their  mutual  suture  as  long  as  their 
sutures  with  frontal ;  frontal  longer  than  wide,  pointed  sharply 


a  c 

Fig.  27.     Lapemis   hardwickii   Gray ;   after    Giinther ;    a,   head,    dorsal   view ;    b,    head,    lateral 

view  ;  c,  chin. 

behind,  distinctly  shorter  than  its  distance  from  end  of  snout; 
supraoculars  longer  than  broad;  parietals  elongate,  very  much 
longer  than  broad,  touching  postocular  on  one  side  only ;  7  upper 
labials,  the  second  largest  and  highest,  touching  anterior  part 
of  nasal;  third  and  fourth  labials  enter  eye,  sixth  and  seventh 
small,  wider  than  high ;  2  large  anterior  temporals  followed  by 
3  smaller  ones ;  3  pairs  of  small  chin  shields,  only  the  first  pair 
in  contact;  second  and  third  pairs  separated  by  3  rows  of  small 
scales ;  mental  small,  triangular ;  third  labial  separated  f i-om  edge 
of  mouth  by  2  small  scales ;  fourth  lower  labial  largest ;  posterior 
lower  labials  bent  over  edge  of  mouth ;  scales  on  body  six-sided, 
with  a  distinct  keel  on  anterior  part  of  each;  scales  in  34  rows 
around  neck;  41  rows  around  deepest  part  of  body,  26  rows 
around  deepest  part  of  tail;  ventrals  about  186,  small,  keeled, 
scarcely  discernible  from  body  scales,  usually  with  2  tubercular 
keels;  subcaudals,  33;  4  anal  scales,  2  outer  largest;  anals  pre- 
ceded by  several  small  differentiated  scales. 
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Color  in  alcohol. — Above,  banded  with  bluish  black  and  light 
bands,  about  39  of  each,  from  head  to  tail;  on  back  the  black 
bands  are  5  scales  wide,  the  light  bands  about  2  scales  wide ;  the 
black  bands  narrow  rapidly,  and  midway  on  sides  they  are  only 
2  or  3  scales  wide ;  the  white  bands  widen  on  sides  proportionally 
as  the  black  bands  decrease  in  width;  the  black  bands  widen 
again  on  belly ;  tail  largely  black,  the  white  bands  not  extending 
more  than  halfway  down  on  sides  of  tail. 

Measurements   of  Lapemis   hardwickii  Gray. 


mm. 


Total  length  762 

Snout  to  vent  689 

Tail  73 

Depth  of  neck  23 

Greatest  depth  of  body  43 

Depth  of  tail  24 

Length  of  head  34 

Width  of  head  25 

Variatio7L — A  remarkable  amount  of  variation  is  evident  in 
this  species,  and  the  sexes  differ  markedly.  Boettger  gives  the 
following  variation  in  scale  counts.  Males:  Ventrals,  135  to 
168,  average,  153 ;  scale  rows,  25  to  31,  average,  28.  Females : 
Ventrals,  186  to  237,  average,  202;  scale  rows,  29  to  36,  aver- 
age, 31.  In  specimens  that  I  examined  the  ventrals  varied 
between  130  and  230;  and  the  scale  rows,  between  24  and  41. 

Of  about  one  hundred  fifty  specimens  examined  about  sixty 
had  one  or  more  loreals  present  on  one  or  both  sides  (Hydrophis 
loreata).  The  loreal  is  usually  formed  from  the  anterior  part 
of  second  labial ;  sometimes  it  is  fused  with  preocular,  in  which 
case  the  latter  touches  nasal;  sometimes  the  loreal  fuses  with 
the  lower  part  of  nasal,  sometimes  with  a  second  loreal  formed 
from  the  upper  part  of  first  labial.  Not  infrequently  specimens 
are  found  with  one  or  two  loreals  on  one  side  and  none  on  the 
other.  The  frontal  varies  greatly  in  length;  sometimes  it  is 
as  long  as  its  distance  from  snout,  at  other  times  it  is  scarcely 
half  as  long.  One  or  two  preoculars  are  present.  The  suture 
from  nostril  goes  with  about  equal  frequency  to  first  and  second 
labials;  there  are  usually  two  anterior  temporals  but  not  in- 
frequently the  temporals  are  fused  into  one  scale. 

The  markings  are  variable  also.  The  number  of  dark  bands 
varies  between  28  and  41 ;  they  may  encircle  body  or  may  be 
joined  on  back  not  extending  the  full  length  of  side ;  sometimes 
the  bands  are  joined  by  a  black  line  following  the  ventrals; 
the  bands  may  be  wide  or  narrow. 
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Remarks, — The  species  is  incredibly  numerous  in  Manila  Bay. 
I  have  kept  as  many  as  fifty  living  specimens  in  the  aquarium 
at  one  time.  They  do  not  do  well  in  captivity  and  seldom  live 
for  more  than  a  few  months.  To  obtain  the  proper  sort  of  food 
for  them  is  a  problem. 

Most  of  the  Philippine  records  for  this  species  are  for  Manila. 
I  have  taken  specimens  at  Hinigaran,  on  Negros.  It  probably 
occurs  with  greater  or  less  frequency  on  the  coasts  of  all  of 
the  islands.  Outside  of  the  Philippines  it  occurs  from  the  Bay 
of  Bengal  to  New  Guinea. 

Genus  PELAMYDRUS  Stejneger 

Hydrus,  part.,  Schneider,  Hist.  Amph.  1   (1799)  233. 

Pelamis,  part.,   Daudin,   Hist.   Rept.'  7    (1803)    357;    Fischer,   Abh. 

Naturw.  Hamburg  3   (1856)  61. 
Pelamis  Fitzinger,  Neue  Class.  Rept.  (1826)  29;  Wagler,  Syst.  Amph. 

(1830)   165;  Gray,  Cat.  Vip.  Snakes   (1849)  41;  Duinieril  and  Bi- 

BRON,  Erp.  Gen.  7  (1854)  1333;  Gunther,  Rept.  Brit.  India  (1864) 

382;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  119;  Casto  de  Elera, 

Cat.  Fauna  Filipinas  1    (1895)   443. 
Hydrophis,  part.,  SCHLEGEL,  Phys.  Serp.  2  *(1837)    488;  Jan,  Elenco 

Sist.  Ofid.    (1863)    109. 
Thalassophis,  part.,  Schmidt,  Abh.  Naturw.  Hamburg  2  (1852)  75. 
Hydrus  Boulenger,  Fauna  Brit.  India,  Rept.  (1890)  397;  Cat.  Snakes 

Brit.  Mus.  3  (1896)  266. 
Pelamydms  Stejneger,  Proc.  U.  S.  Nat.  Mus.  38   (1911)   111. 

"Maxillary  longer  than  the  ectopterygoid,  not  extending  for- 
wards as  far  as  the  palatine;  poison-fangs  rather  short,  fol- 
lowed, after  a  short  interspace,  by  7  or  8  solid  teeth.  Nostrils 
superior;  snout  long;  head-shields  large;  nasals  in  contact  with 
each  other;  a  prseocular;  no  loreal.  Body  rather  short;  scales 
hexagonal  or  squarish,  juxtaposed;  no  distinct  ventrals."  {Bou- 
lenger.) 

Widely  distributed  throughout  the  Indian  Ocean,  Malay  Archi- 
pelago, and  the  Pacific  Ocean.     Only  one  species  is  recognized. 

PELAMYDRUS  PLATURUS   (Linnaeus) 
Plate  31,  fig.  1 

Anguis  platura  Linnaeus,  Syst.  Nat.  ed.  12  1    (1766)   391. 

Hydrus  bicolor  Schneider,  Hist.  Amph.  1  (1799)  242;  Cantor,  Cat. 
Mai.  Rept.   (1847)    135;  CuviER,  Reg.  Anim.  Rept.  Atlas  6,  pi.  36. 

Hyd/rophis  platura  Latreille,  Hist.  Nat.  Rept.  4    (1802)    197. 

Pelamis  bicolor  Daudin,  Hist.  Nat.  Rept.  7  (1803)  366;  Gray,  Cat. 
Vip.  Snakes  (1849)  41;  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854) 
1335;  Gunther,  Rept.  Brit.  India  (1864)  382;  Krefft,  Snakes 
Austral.  (1869)  98,  pi.  12,  fig.  19;  Strauch,  Schl.  Russ.  Rept. 
(1873)  199;  Fayrer,  Thanatoph.  Ind.  (1874)  pi.  17;  Peters,  Preuss. 
Exped.    O.   Asien    1     (1876)    382;    Peters   and   Doria,   Ann.    Mus. 
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Genova  12  (1878)  416;  Murray,  Zool.  Sind.  (1883)  397;  FiSK, 
Proc.  Zool.  Soc.  London  (1885)  482;  Boettger,  Ber.  Senck.  Nat. 
Ges.  (1886)  119;,  Zool.  Anz.  11  (1888)  398  (Philippines);  Casto 
DE  Elera,  Cat.  Fauna  Filipinas  1    (1895)    443. 

Hydrophis  pelamis  Schlegel,  Phys.  Serp.  2  (1837)  508,  Atlas,  pi.  18, 
'       figs.  13-15;   Fauna  Jap.,  Kept.    (1838)    90,  pi.  8. 

Pelamis  ornata  Gray,  Zool.  Misc.  (1842)  60;  Cat.  Vip.  Snakes  (1849) 
43. 

Hydrophis  bicolor  Fischer,  Abh.  Naturw.  Hamburg  3  (1856)  51; 
Jan,  Icon.  Ophid.  (1872)  livr.  40,  pis.  2  and  3. 

Pelamis  platums  Stoliczka,  Proc.  As.  Soc.  Bengal  (1872)  92;  Gar- 
man,  Bull.  Essex  Inst.  24    (1892)    88. 

Hydrus  platums  Boulenger,  Fauna  Brit.  India,  Rept.  (1890)  397;  Cat. 
Snakes  Brit.  Mus.  3  (1896)  267;  Stejneger,  Bull.  U.  S.  Nat.  Mus. 
58   (1907)   439;  Boettger,  Ber.  Offenb.  Ver.  Nat.   (1892)   88.    , 

Felamydncs  platurus  Stejneger,  Proc.  U.  S.  Nat.  Mus.  38  (1911)  111. 

Description  of  species. —  (From  an  unnumbered  specimen  in 
the  Santo  Tomas  Museum,  Manila;  Manila  Bay.)  Head  elon- 
gate, slender;  rostral  as  high  as  wide,  visible  above;  nostril 
superior,  pierced  in  nasal  in  lower  posterior  corner;  nasals 
longer  than  prefrontals,  their  mutual  suture  longer  than  that 
between  prefrontals;  no  internasals;  frontal  about  as  long  as 
distance  to  end  of  snout,  narrow  and  pointed  posteriorly,  little 


Fig.  28.    Pelamydrus  platurus    (Linnaeus)  ;    after    Stejneger;   a,   head,   dorsal    view;   b,   head, 
lateral  view  ;   c,  head,  venlral  view. 

wider  than  supraoculars ;  parietals  but  little  longer  than  frontal, 
with  2  small  equal  scales  inserted  between  them  and  entirely 
surrounded  by  them ;  8  upper  labials,  first  square,  second  high, 
in  contact  with  prefrontal  and  upper  preocular,  fourth  entering 
eye ;  2  preoculars ;  2  large  postoculars ;  temporals  3  +  3 ;  mental 
very  small;  11  and  12  lower  labials,  first  lafge,  broadly  in  con- 
tact ;  first  pair  of  chin  shields  small,  broken,  touching  3  labials ; 
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53  scale  rows  around  body;  scales  hexagonal  or  quadragonal, 
juxtaposed;  ventrals  scarcely  differentiated;  4  preanals;  tail 
greatly  flattened. 

-  Color  in  alcohol, — The  23  dorsal  scale  rows  on  body  and  head 
are  dark  brown,  the  30  lateral  and  ventral  rows,  yellowish;  tail 
barred  above  with  6  bands  of  brown,  which  reach  down  about 
halfway  on  side  of  tail ;  below  with  7  similar  bands  alternating ; 
rest  of  tail  yellowish. 

Measurements  of  Pelamydrus  platurus   {Linnseus) . 

mm. 

Total  length  540 

Snout  to  vent  479 

,       Tail  61 

Greatest  width  of  tail  15 

Variation, — This  species  is  extremely  variable  in  color. 

Boulenger  *  recognizes  seven  color  varieties ;  this  specimen 
belongs  to  his  variety  E  (Hydrus  bicolor  Schneider) .  The  scales 
vary  from  45  to  53  around  the  body;  they  are  smooth  in  the 
young  and  in  the  females ;  in  the  males  the  laterals  and  ventrals 
are  rough,  with  1,  2,  or  3  tubercles. 

Remarks. — This  species  is  rare  in  the  Philippines ;  the  spec- 
imen described  is  one  of  the  first  records  for  Luzon. 

ELAPIN^^ 

Tail  cylindrical ;  hypapophyses  more  or  less  developed  through- 
out the  vertebral  column.  Poison  fangs  well  developed,  stand- 
ing erect  and  stationary.     Deadly  poisonous. 

This  group  contains  the  most  dangerous  snakes,  notably  the 
genus  Naja  the  species  of  which  are  generally  known  as  cobra 
or  cobra  di  capello.  There  are  more  than  thirty  genera  of  the 
Elapinse.  Most  of  the  genera  are  confined  to  Australia  and  New 
Guinea,  with  their  near-by  islands.  They  constitute  the  greater 
part  of  the  Australian  snakes.  One  genus  is  confined  to  North, 
Central,  and  South  America,  and  is  the  only  genus  of  the  family 
in  that  territory. 

Three  genera  are  known  in  the  Philippines. 

Key  to  the  Philippine  genera  of  the  Elapinas. 

a^.  VertebraB  of  neck  with  long  ribs  which  enable  the  distension  of  neck; 
poison  gland  confined  to  head;  scales  in  15  to  25  rows  around  body; 

internasal  borders  nostril Naja  Laurenti  (p.  255). 

a^  No  elongate  ribs  on  cervical  vertebras;  internasals  not  bordering  nostril. 
6\  Scales  in  15  rows;  poison  gland  confined  to  head. 

Hemibungarus  Peters  (p.  268). 

*  Catalogue,  loc.  cit. 
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6'.  Scales   in    13   rows;    poison   gland   very   elongate,   entering   far   into 
body  cavity Doliophis   Girard    (p.  273). 

Genus  NAJA  Laurenti 
Naja  Laurenti,  Syn.  Kept.    (1768)    90;   Merrem,  Tent.  Syst.  Amph. 

(1820)   147;  Dumeril  and  Bibron,  Erp.  Gen.  7   (1854)   1275;  GtJN- 

THER,  Cat.  Col.  Snakes   (1858)    220;   Kept.  Brit.  India   (1864)   338; 

Jan,  Elenco  Sist.  Ofid.  (1863)   119;  Boettger,  Ber.  Senck  Nat.  Ges. 

(1886)   116;  Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)   439; 

Stejneger,  Bull.  U.  S.  Nat.  Mus.  58  (1907)  394. 
Naja,  part.,  Schlegel,  Phys.  Serp.  2    (1837). 461;  BoiE,  Isis    (1827) 

537. 
Dendraspis    Fitzinger,    Syst.    Rept.    (1843)    28. 
Urseus  Wagler,   Syst.   Amph.    (1830)    173. 
Aspis  Wagler,  Syst.  Amph.  (1830)  173  (non  Laurenti). 
Tomyris  Eichwald,  Zool.  Spec.  3    (1831)    171. 
Hamadryas   (non  Hiibner)   Cantor,  Asiat.  Res.  19    (1836)   87;  GtJN- 

ther,  Cat.  Col.  Snakes  (1858)  218. 
Trimeresurusy  part.,  DuMERiL  and  Bibron,  Erp.  Gen.  7    (1854)   1244. 
Psevdohaje  GuNTHER,  Cat.  Col.  Snakes    (1858)    222. 
Ophiophagus  GuNTHER,  Rept.  Brit.  India   (1864)   340;  BoETTGER,  Ber. 

Senck.  Nat.  Ges.    (1886)    116;   Casto  de  Elera,  Cat.   Fauna   Fili- 
pinas 1    (1895)   439. 
Naia  Boulenger,  Fauna  Brit.  India,  Rept.    (1890)    390;   Cat.  Snakes 

Brit.  Mus.  3   (1896)  372. 

^'Maxillary  extending  beyond  the  palatine,  with  a  pair  of  large 
grooved  poison-fangs,  and  one  to  three  small,  faintly  grooved 
teeth  near  its  posterior  extremity;  mandibular  teeth,  anterior 
longest.  Head  not  or  but  slightly  distinct  from  neck ;  eye  moder- 
ate or  rather  large,  with  round  pupil ;  nostril  between  two  nasals 
and  the  internasal;  no  loreal.  Body  cylindrical;  scales  smooth, 
without  pits,  disposed  obliquely,  in  15-25  rows  (or  more  on  the 
neck)  ;  ventrals  rounded.  Tail  moderate ;  subcaudals  all  or  great- 
er part  in  two  rows.''     {Bovlenger,) 

The  genus  Naja  is  distributed  from  Africa,  over  southern  Asia 
and  the  Malay  Archipelago.  One  species  extends  into  Celebes. 
The  larger  part  of  the  species  is  African.  Two  well-known  and 
widely  distributed  species  enter  the  Philippines. 

Key  to  the  Philippine  species  of  Naja  Laurenti. 
a\  Scales  in  19  to  21  rows  on  neck,  15  rows  on  body;  4  meters  in  length 

N.  hannah   (Cantor)  (p.  256). 

cr.  Scales  in  21  to  35  rows  on  neck,  17  to  25  rows  on  body;  2  meters  in 

length  or  less...., N.  naja  Linnaeus   (p.  259). 

The  second  species  is  represented  in  the  Philippines  by  three 
well-defined  subspecies  which,  as  Boulenger  *  states,  "might  be 
regarded  as  distinct  species  but  for  the  absence  of  any  sharp 
demarcation-lines  between  them.'' 

*  Catalogue,  381. 
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The  cobra,  or  cobra  di  capello  (Portuguese),  which  is  the  com- 
mon name  for  this  group  of  snakes  associated  under  the  species 
Naja  naja,  is  readily  recognized  by  its  habit  of  raising  the  ante- 
rior part  of  the  body  from  the  ground,  and  spreading  the  skin 
of  the  neck,  when  disturbed.  The  vertebrae  of  the  neck  are 
equipped  with  elongate  ribs.  Usually,  too,  the  snake  emits  a  loud 
hissing  noise  when  it  strikes,  and  not  infrequently  squirts  small 
jets  of  venom  from  its  hollow  fangs.  This  poison  can  be  thrown 
at  least  2  meters,  but  cannot  do  harm  unless  thrown  into  a  fresh 
wound  or  into  the  eye.  The  eye  thus  poisoned  becomes  inflamed 
and  a  conjunctivitis  results,  sometimes  causing  Mindness  and 
even  death.  In  Naja  hanna\  the  ability  to  spread  the  neck  is 
probably  much  less  developed  than  in  A^.  naja.  The  food  of  the 
two  species  consists  of  snakes,  Hzards,  and  frogs.  N.  hannah 
appears  to  prey  wholly  on  snakes  of  other  species.  Snakes  of 
this  genus  are  deadly  poisonous  to  man,  death  usually  ensuing  a 
few  hours  after  the  individual  is  bitten. 

NAJA    HANNAH     (Cantor) 

Plate  31,  figs.  2  and  3 

Hamadryas  hannah  Cantor,  As.  Res.    19    (1836)    87,  pis.   10-12. 
Naja  hungarus  Schlegel,  Phys.  Serp.  2  (1837)  476,  pi.  17,  figs.  8,  9; 

SCHLEGEL  and  MULLER,  in  Temminck  Verh.  Overz.  Bez.  Nederl.  Ind! 

Kept.  (1844)   71,  pi.  10;  Peters,  Mon.  Berl.  Ak.   (1861)   690;  Bou- 

LENGER,  Fauna  Brit.  India,  Kept.    (1890)    392,  fig.  114;   Griffin, 

Philip.  Journ.  Sci.  §  D  6   (1911)   266. 
Hamadryas  ophiophagus   Cantor,   Proc.   Zool.    Soc.    (1839)    32;    Cat. 

Mai.  Kept.   (1847)   116. 
Trimeresurus   ophiophagus,   part.,    Dumeril   and   Bibron,    Erp.    Gen. 

7    (1854)    1245. 
Hamadryas  elaps  Gunther,   Cat.   Col.   Snakes    (1858)    219. 
Trimeresurus  hungarus  Jan,  Rev.  and  Mag.  Zool.   (1859)    129;  Icon. 

Gen.    (1873)    44,  pi.   4. 
Naja  (Hamadryas  ?)  fasciata  Peters,  Mon.  Berl.  Ak.   (1861)   689. 
Ophiophagus   elaps    GtlNTHER,    Kept.    Brit.    India    (1864)    341;    Sto- 

uczKA,  Journ.  As.  Soc.  Bengal  39   (1870)   210,  pi.  11,  fig.  7;  An- 
derson,   Proc.    Zool.    Soc.    (1871)    188;    Fayrer,    Thanatoph.    Ind. 

(1874)  pis.  7,  8;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)   116;  Ber. 

Offenb.  Ver.  Nat.  (1888)  86;  Casto  de  Elera,  Cat.  Fauna  Filipinas 

1    (1895)   440. 
Naja  elaps  Theobald,  Cat.  Rept.  Brit.  India  (1876)   209. 
Naja  ingens  Van  Hasselt,  Versl.  Ak.  Amsterd.  17   (1882)   140. 
Ophiophagus  fasciatus  Boettger,  Ber.  Senck.  Nat.  Ges.   (1886)   117; 

Casto  de  Elera,  Cat.  Fauna  Filipinas  1   (1895)  439. 
Hamadryas  elaps  Fischer,  Jahrb.  wiss.  Anst.  Hamburg  2   (1885)  81. 
Naja  tripudians  var.  sumatrana  Muller,  Verh.   Nat.   Ges.   Basel  8 

(1887)    277. 
*  Naia  hungarus  Boulenger,  Cat.  Snakes  Brit.  Mus.  3    (1896)    386. 
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Description  of  species.— (From  No.  13,  Bureau  of  Science  col- 
lection; collected  at  Iwahig,  Palawan,  1917,  by  C.  M.  Weber.) 
(Adult  male.)     Rostral  barely  visible  from  above,  one  and  one- 
fifth  times  as  wide  as  high ;  suture 
between    intemasals    about   half 
the  length  of  scales;  prefrontals 
larger    than    internasals,    wider 
than    long,    drawn    to    a    point 
laterally  which  nearly  separates 
preocular    from    nasal;    frontal 
about  one-fifth  longer  than  wide, 
as  wide  as  but  slightly  narrower 
than   supraoculars,   equal  to   its 
distance  from  rostral;  parietals 
very    long,    equal    to    their    dis- 
tance from  rostral,  bordered  by 
2  large  temporals   and  2  large 
postparietals ;  nostril  between  2 
nasals   and   internasal;   a   small 
square  preocular;  3  postoculars; 
temporals  2  +  3 ;  7  upper  labials, 
fifth   nearly  as   high  as  fourth; 
8    lower    labials ;    anterior    chin  fig.  29. 
shields   wider  but   shorter  than 
posterior,  which  are  not  separat- 
ed from  each  other ;  scales  in  15  smooth  rows  about  body,  21  rows 
about  neck;  ventrals  267;  subcaudals  104  (8  undivided) ;  anal 
single;  length  of  eye  contained  in  distance  from  eye  to  snout 
one  and  seven-tenths  times. 

Color  in  alcohol — Yellowish  to  olive  brown  above,  the  scales 
of  posterior  part  of  body  edged  with  brown,  growing  darker  and 
more  pronounced  on  tail.  Body  traversed  by  a  number  of  dim 
lighter  bars,  at  least  seventy,  scarcely  apparent  on  anterior  part 
of  body  or  tail;  this  coloration  is  due  chiefly  to  the  coloring  of 
the  skin  between  scales. 


Naja  hannah  (Cantor)  ;  after 
BouJengrer;  a,  head,  dorsal  view;  b,  head, 
lateral  view 


Measurements  of  Naja  hannah  {Cantor). 


Total  length 

Snout  to  vent 

Tail 

Length  of  head 

Width  of  head 


2,315 

1,853 

462 

45 

22 


161465 17 
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Variation, — Three  islands  are  represented  in  the  collection, 

and  the  following  differences  in  scale  formulae  are  noted.     These 

formulae  are  compiled  as  averages  from  the  table:   Palawan, 

19-21  1719 

four  specimens,  — tf~;  262;  103;  Mindoro,  two  specimens,      .,>    ; 

10  10 

248.5,    108;    Luzon    (Baguio),    two   specimens,  ^;   250.5;  92.5. 

15' 

The  Palawan  forms  have. a  larger  number  of  ventral  scales  than 
do  those  from  the  other  two  islands.  I  doubt  whether  these  aver- 
ages would  be  maintained  with  large  series.  The  total  averages 
of  ventrals  and  of  subcaudals  of  the  eight  specimens  are  256  and 
101,  respectively.  Of  the  specimens  listed  by  Boulenger  the 
averages  are:  Ventrals,  249;  subcaudals,  101.  Thus  it  appears 
that  the  Philippine  specimens  have  a  slightly  higher  average  of 
scales.  Boulenger  lists  four  color  varieties,  but  these  may  be 
largely  due  to  the  various  ages  of  the  specimens.  The  young 
are  always  more  vividly  marked  than  the  adults.  Peter's 
Ophiophagus  fasciatus  is  probably  founded  on  a  young  specimen. 
The  number  of  undivided  subcaudals  varies ;  the  specimens  have 
a  range  of  from  7  to  41,  the  one  with  the  highest  count  being  a 

Table  54. — Measurements  and  scale  counts  of  Naja  hannah  (Cantor). 


No. 


727 
12 
13 
14 
15 
16 
17 
18 


Locality. 


Mindoro  _ 
Palawan  - 

do... 

Baguio  __. 
Palawan. 

do... 

Mindoro  . 
Baguio  -. 


Collector. 


C.  Burks 

M.  Ramos 

C.  M.  Weber  . 


C.  H.  Lamb 

do 

Marine  Biological  Expedition. 
L.  E.  Griffin... 


Sex. 


? 

cT 

d 

9 


Length, 

Tail. 

mm. 

mm. 

1,610 

345 

2,378 

475 

2,315 

462 

2.270 

475 

1,955 

465 

2.726 

530 

2,442 

530 

2,620 

540 

Ven-   ! 
trals.  i 


251 
266 
267 
249 
251 
264 
246 
252 


No, 

Sub- 
cau- 
dals. 

Labials. 

Scale 

rows. 

Undi- 
vided 
sub- 
cau- 
dals. 

Postoc- 
ulars. 

Upper. 

Lower. 

Neck. 

Body. 

727 

112 

7 

8 

19 

15 

41 

3-4 

12 

104 

7 

8 

19 

15 

3 

13 

104 

7 

8 

21 

15 

8 

3 

14 

90 

a7-5 

8 

19 

15 

10 

3 

15 

102 

7 

8 

19 

15 

11 

3 

16 

101 

7 

8 

19 

15 

8 

3 

17 

104 

7 

8 

17 

15 

11 

3 

18 

95 

7 

8 

19 

15 

33 

3 

Collection. 


E.  H.  Taylor. 
Bureau  of  Science. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


*  Abnormal. 
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medium-sized  specimen  from  Mindoro;  this  same  specimen  has 
4  postoculars  on  the  right  side. 

The  variation  in  color  and  markings  is  small,  save  that  the 
narrow  transverse  bars  are  very  dim  or  wanting  in  older  speci- 
mens, and  the  color  edging  the  scales  on  the  tail  is  quite  black. 

Remarks, — This  snake  grows  to  a  large  size  in  the  Islands.  A 
specimen  collected  in  Balabac  by  Mr.  C.  M.  Weber  measured  4.25 
meters,  which  I  believe  is  the  largest  recorded  specimen.  Unfor- 
tunately its  large  bulk  caused  it  to  rot  in  the  preserving  fluid.  It 
is  reported  as  being  very  common  on  Lubang  Island,  north  of 
Mindoro.  I  have  not  been  able  to  verify  this  report.  It  prob- 
ably occurs  on  all  the  larger  islands.  It  is  striking,  however, 
that  I  find  no  specimens  recorded  from  the  western  Visayan 
islands  (Bohol,  Cebu,  Negros,  and  Panay).  In  fact,  no  cobras 
of  any  sort  have  yet  been  recorded  from  those  islands. 

NAJA    NAJA    Linnaeus 

The  assemblage  of  subspecies  now  associated  under  this  specific 
name  is  so  large  that  I  have  not  attempted  to  give  a  synonymic 
Mst  of  them.  Synonymies  for  Philippine  forms  are  given  in  the 
treatment  of  the  individual  subspecies. 

Key  to  the  Philippine  subspecies  of  Naja  naja  Linnaeus. 

a\  Scale  rows  on  neck,  19  to  21;  on  body,  17  to  19;  ventrals,  165  to  178; 
subcaudals,  42  to  46.  Black  above  with  yellow  reticulations  or  yellow 
dots;  a  few  yellow  anterior  ventrals,  behind  which  ventrals  are  dense 
black N.  n.  samarensis  Peters   (p.  259). 

a\  Scale  rows  on  neck,  21  to  23;  on  body,  19;  ventrals,  178  to  186;  sub- 
caudals, 46  to  51.  Black  above  and  below  with  a  yellowish  V-shaped 
mark;  young  dense  black  with  few  whitish  bars. 

N.  n.  miolepis   (Boulenger)    (p.  262). 

a^  Scale  rows  on  neck,  25;  on  body,  21  to  23;  ventrals,  187  to  196;  sub- 
caudals, 39  to  47;  uniform  olive  or  olive  brown;  young,  yellowish  olive 
with  darker  reticulations N.  n.  philippinensis  subsp.  nov.  (p.  265). 

NAJA  NAJA  SAMARENSIS  Peters 

Naja  tripudians  var.  F.,  part.,   Gunther,   Cat.   Col.   Snakes    (1858) 

225. 
Naja  tripudians  var.  samarensis  Peters,  Mon.  Berl.  Ak.  (1861)   690; 

BOETTGER,  Ber.  Senck.  Nat.  Ges.  (1886)  116. 
Naja    tripudians    Gunther,    Proc.    Zool.    Soc.    London     (1879)     78; 

Fischer,  Jahrb.  wiss.  Anst.  Hamburg  2  (1885)  81. 
Naia  samarensis  Boulenger,  Cat.  Snakes  Brit.  Mus.  3    (1896)    385. 
Naja  samarensis  Griffin,  Philip.  Journ.  Sci.  §  D  6  (1911)  266. 

Description  of  species, —  (From  No.  427,  E.  H.  Taylor  collec- 
tion; collected  at  Bunawan,  Agusan,  Mindanao,  June  25,  1913, 
by  E.  H.  Taylor.)     Rostral  one  and  two-fifths  to  one  and  three- 


260  SNAKES  OF  THE  PHILIPPINE  ISLANDS 

fifths  times  as  wide  as  high,  the  portion  visible  from  above  about 
one-fourth  distance  from  frontal,  sharply  pointed  Behind,  the 
sutures  with  nasals  and  labials  subequal ;  the  suture  between  in- 
ternasals  much  shorter  than  the  length  of  the  scales ;  prefrontals 
a  little  broader  than  long,  as  long  as  or  a  little  longer  than  inter- 
nasals,'  the  suture  between  them  equal  to  the  length  of  the  scales ; 
frontal  one-sixth  longer  than  wide,  wider  than  supraocular  but 
not  quite  so  long,  its  length  equal  to  its  distance  from  rostral; 
parietals  larg6,  longer  than  wide,  followed  by  a  series  of  some- 
what enlarged  occipital  shields  bordering  parietals  and  tem- 
porals ;  2  nasals,  posterior  highest,  appearing  very  narrow  in  a 
lateral  view;  from  an  anterior  view  it  appears  larger  than  an- 
terior ;  1  preocular  reaching  down  to  near  middle  of  eye ;  3  post- 
oculars,  third  well  below  eye ;  temporals  2  +  2 ;  7  upper  labials, 
third  highest,  reaching  height  of  middle  of  eye,  third  and  fourth 
entering  orbit,  first  2  smallest ;  8  lower  labials,  fourth  and  fifth 
largest,  4  touching  first  pair  of  chin  shields ;  anterior  chin  shields 
much  larger  than  posterior,  which  are  separated  from  each  other ; 
ventrals,  165;  anal  single;  subcaudals,  46;  scales  smooth  in  19 
rows  around  neck,  17  rows  around  body;  eye  moderately  large, 
about  half  as  long  as  snout. 

Color  in  life. — Above  a  dark,  slightly  iridescent,  brownish 
black,  with  an  indistinct  yellowish  netting,  more  prominent  on 
posterior  part  of  body ;  only  a  part  of  skin  between  scales  yellow- 
ish ;  top  of  head  olive-brown,  sides  of  head  and  neck  lighter,  with 
a  dim  lighter  line  extending  some  distance  along  sides;  lower 
part  of  upper  labials,  lower  labials,  chin,  and  first  ten  ventrals 
yellowish;  eleventh  to  sixty-sixth  ventrals  black  at  first,  but 
growing  lighter  toward  end ;  ventrals  behind  these  are  yellowish, 
mottled  with  darker  blotches ;  a  median  darker  line  below  tail. 

Measurements  of  Naja  naja  samarensis  Peters. 

mm. 

Total  length  870 

Snout   to   vent  725 

Tail  145 

Length  of  head  35 

Width  of  head  21 

Variation. — The  six  specimens  in  my  collection  from  Mindanao, 
do  not  vary  greatly  among  themselves  in  scalation.  '  The  amount 
and  intensity  of  the  dark  coloring  on  the  belly  varies  somewhat. 
All  the  specimens  have  the  first  few  ventrals  (usually  nine)  yel- 
lowish, although  the  color  may  cover  only  the  first  seven ;  after 
these  the  ventrals  are  an  intense  black,  which  color  may  continue 
back  a  third  or  more  the  length  of  body,  growing  gradually  less 
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intense  and  lighter.  In  the  young  the  black  may  cover  as  few 
as  fifteen  ventrals ;  also  in  the  young  the  lighter  line  beginning 
on  the  hood  appears  more  prominent.  In  all  the  specimens  there 
is  a  small,  lower  labial  inserted  between  the  upper  part  of  third 
and  fourth  lower  labials  bordering  mouth;  in  the  specimen  de- 
scribed it  is  absent  on  one  side.  One  specimen  in  the  Bureau 
of  Science,  collected  in  Samar,  has  much  more  yellow  on  body; 
it  is  distributed  in  roundish  spots  on  all  the  scales,  the  color  rarely 
covering  the  entire  scale,  but  frequently  spots  on  two  or  three 
scales  are  confluent;  the  lateral  light  line  is  distinct  in  this  adult 
specimen,  and  it  has  nineteen  rows  of  scales  around  the  body. 
The  variation  *  in  counts  of  scale  rows  on  neck  and  body,  and  of 
ventrals  and  subcaudals,  may  be  represented  by  the  following 

19-23 
formula:    yfTiQ'^  165  to  178;  42  to  50.     Two  specimens  have  two 

undivided  subcaudals;  there  is  some  variation  in  the  relative 
width  and  height  of  the  rostral. 

Table  55. — Measurements  and  scale  counts  of  Naja  naja  samarensis  Peters, 
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E.  H.  Taylor. 
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Do. 
Bureau  of  Science. 


a  Mutilated. 


I  do  not  believe  that  the  differences  here  recorded  warrant 
giving  this  form  specific  designation  while  the  other  two  forms, 


*  Combining  the  data  recorded  in  the  table  with  those  in  Boulenger's  Cat- 
alogue, op.  cit.  385. 
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Naja  naja  miolepis  and  Naja  naja  philippinensis,  are  regarded 
only  as  varieties,  as  Boulenger  has  treated  them.  It  is  certain 
that  all  three  should  be  regarded  as  distinct  species  if  only  Phil- 
ippine material  were  to  be  considered,  as  two  of  the  forms,  miole- 
pis and  samarensis,  appear  to  be  isolated  here,  geographically, 
while  the  third  invades  the  restricted  territories  of  the  other  two. 
There  appears  to  be  no  intergrading  of  any  sort. 

Remarks. — This  cobra  is  probably  confined  to  the  eastern  Vi- 
sayan  islands  (Samar  and  Leyte)  and  Mindanao.  It  is  common 
in  the  Agusan  Valley.  The  specimens  in  my  collections  were 
found  crawling  in  daytime  in  the  forest  or  on  the  lawn  about  my 
house.  When  discovered  they  made  no  effort  to  escape,  but  us- 
ually stopped  quiet;  if  disturbed  they  immediately  raised  their 
heads  and  spread  their  hoods"  I  did  not  observe  them,  eject 
poison  from  their  fangs,  as  is  true  of  Naja  naja  philippinensis. 

A  specimen  from  Zamboanga  kept  alive  in  the  Bureau  of  Sci- 
ence has  a  very  intrepid  disposition  and  is  disposed  to  put  itself 
on  the  defensive  at  the  approach  of  anything.  It  readily  takes 
living  frogs  and  snakes  (Calamaria  gervaisii)  for  food.  Snakes, 
lizards,  and  frogs  probably  form  its  food  under  natural  condi- 
tions. The  snake  is  deadly  poisonous.  Two  large  Berkshire 
pigs  kept  on  an  agricultural  farm  at  Bunawan  succumbed  to  bites 
of  these  snakes  within  a  period  of  a  few  hours  after  being  bitten. 
Among  the  Manobos  the  snake  is  called  agicason  and  is  greatly 
feared.  Several  harmless  snakes  are  also  classed  as  agicason 
because  of  similarity  in  color. 

NAJA  NAJA  MIOLEPIS  (Boulenger) 

Plate  32 

Naia  tripudians  Boulenger,  Ann.  &  Mag.  Nat.  Hist.  VI  14  (1894)  84. 
Naia  tripudians   var.   miolepis   Boulenger,   Cat.   Snakes   Brit.   Mus. 

3    (1896)    384. 
Naja  naja  miolepis  Griffin,  Philip.  Journ.  Sci.  §  A  4   (1909)   600; 

§  D  6  (1911)  266;  Barbour,  Mem.  Mus.  Comp.  Zool.  Harvard  Coll. 

44    (1912)    136. 

Description  of  species. —  (From  No.  3,  Bureau  of  Science  col- 
lection; collected  at  Iwahig,  Palawan,  1908,  by  C.  M.  Weber.) 
Rostral  one  and  one-fifth  times  as  wide  as  high,  visible  above, 
the  part  visible  triangular;  internasals  about  as  large  as  pre- 
frontals, their  greatest  length  along  prefrontal  suture,  their 
mutual  suture  less  than  half  their  length,  narrowly  in  contact 
with  preocular ;  prefrontals  wider  than  long,  shorter  than  inter- 
nasals ;  frontal  one  and  one-fifth  times  as  long  as  broad,  and  one 
and  a  half  times  as  wide  as  supraoculars,  but  equal  in  length, 
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slightly  shorter  than  its  distance  to  end  of  snout ;  parietals  much 
longer  than  wide ;  nostril  vertical,  between  2  nasals ;  a  single  small 
preocular;  3  postoculars  (2  on  left  side) ;  2  anterior  temporals, 
the  lower  nearly  as  large  as  parietals,  narrowly  separated  from 
mouth ;  3  posterior  temporals ;  the  scales  bordering  parietals  and 
temporals  slightly  enlarged;  7  upper  labials,  third  and  fourth 
entering  eye,  third  not  reaching  the' height  of  middle  of  eye; 


Fig.  30.     Naja  naja  miolepis  (Boulenger)  ;  a,  head,  dorsal  view;  b,  head,  lateral  view;  c,  chin; 

XI.' 

labials  in  the  following  order  of  size :  seventh,  fifth,  third,  fourth, 
sixth,  first,  and  second ;  8  lower  labials,  with  a  small  scale  inserted 
between  fourth  and  fifth  bordering  mouth  (always  present) ; 
anterior  chin  shields  longer  and  wider  than  posterior,  which  are 
not  separated ;  4  labials  touching  first  pair  of  chin  shields ;  scales 
smooth  in  23  rows  on  neck,  19  around  body ;  ventrals,  182 ;  sub- 
caudals,  46;  anal  single. 

Color  in  alcohol — Bluish  to  brownish  black  on  body  dorsally, 
and  laterally  slightly  lighter  below;  the  skin  between  the  scales 
lighter;  on  latter  half  of  body  several  dim,  V-shaped,  lighter 
bands  cross  body  at  distant  intervals ;  head  olive-brown,  side  of 
head  and  chin  yellowish.  A  yellowish  brown  band  on  side  of 
neck  crossing  anterior  part. 

Measurements  of  Naja  naja  miolepis   (Boulenger) . 

mm. 

Total  length  1,227 

Snout  to  vent  1,050 

Tail  177 

Length  of  head  36 

Width  of  head  23 

Variation. — The  young  are  deep  black  with  a  series  of  about 
12  yellowish  bands  about  body  continuing  to  tip  of  tail;  these 


264 


SNAKES  OF  THE  PHILIPPINE  ISLANDS 


are  darker  on  belly,  but  are  usually  distinct;  the  anterior  ones  are 
V-shaped  on  back;  first  12  ventrals  yellow;  head  yellow-brown, 
with  a  dark  area  on  frontal  and  parietals.  Four  of  the  six  speci- 
mens studied  have  only  2  preoculars  on  the  left  side  and  3  on  the 
right;  one  specimen  has  this  reversed,  and  the  other  has  the  same 
number  on  each  side.  The  average  counts  of  scale  rows  on  neck 
and  body,  of  ventral  and  subcaudal  scales,  may  be  expressed  in 

the  following  formula:  ^^j^;  178  to  186;  46  to  51.     This,  com- 


bined with  the  recorded  counts  of  Boulenger,*  gives  f^^  5  1^8 


21-23 
17-19 

to  199 ;  45  to  51.  The  Borneo  specimens  have  17  scale  rows  on 
body,  while  the  Palawan  forms  have  19.  There  is  a  slightly 
higher  average  of  ventrals  in  the  Borneo  forms. 

Table  56. — Measurements  and  scale  counts  of  Naja  naja  miolepis 

(Boulenger) . 
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Remarks. — This  subspecies  appears  to  be  confined  to  Borneo 
and  Palawan,  and  probably  the  other  islands  of  the  Palawan 
group.  It  is  easily  distinguishable  from  the  other  Philippine 
forms  by  the  white  markings  on  the  young,  and  the  dark  uniform 
color  of  the  adults.  Griffin  f  states  that  the  species  is  common 
in  Palawan. 


'Op.  cit.   384-385.  f  PMip.  Journ.   Sci.   §   A  4    (1909)    600. 
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'  NAJA   NAJA   PHILIPPiNENSIS  subsp.   nov. 

Naia  tripudians  caeca,  part.,  Boulbngbr,  Cat.  Snakes  Brit.  Mus.  3 

(1896)  383  (spec,  o,  highlands  of  Lepanto,  N.  Luzon). 
Naja  naja  cseca  Griffin,  Philip.  Journ.  Sci.  §  A  4  (1909)  6(K);  §  D 
6   (1911)   266. 

Description  of  species. —  (From  No.  7,  Bureau  of  Science  col- 
lection; collected  in  Manila,  by  C.  Canonizado.)  (Adult  fe- 
male.) Rostral  one  and  three-fifths  times  as  long  as  broad,  the 
portion  visible  above  less  than  one-fourth  its  distance  from  fron- 
tal; internasals  about  same  size  as  prefrontals,  in  contact  with 
preocular,  the  suture  between  them  about  half  the  length  of  the 
scales ;  prefrontals  as  wide  as  long,  their  shortest  sides  bordering 
frontal ;  latter  one  and  one-fifth  times  as  long  as  wide,  its  length 
equal  to  its  distance  from  rostral,  a  little  wider,  but  shorter,  than 
supraocular ;  parietals  longer  than  wide ;  nostril  between  2  nasals 
and  internasal;  a  preocular  present;  3  postoculars;  temporals 
2  +  2 ;  7  upper  labials,  third  and  fourth  entering  eye,  third 
highest,  not  reaching  level  of  middle  of  eye;  8  lower  labials 
(counting  a  small  scale  inserted  between  fourth  and  fifth  labials) ; 
anterior  chin  shields  largest,  touching  4  lower  labials ;  posterior 
chin  shields  separated  from  each  other ;  ventrals,  190 ;  subcaudals, 
43 ;  anal  single ;  scales  smooth,  in  21  rows  about  body ;  25  rows 
around  neck ;  eye  more  than  half  the  length  of  snout. 

Colo7^  in  life. — Above  yellowish  to  olive-brown,  becoming  slight- 
ly lighter  on  outer  scale  rows ;  below  immaculate  yellowish  white 
to  cream ;  no  markings  of  any  sort  evident. 

Measurements  of  Naja  naja  philippinensis  subsp,  nov, 

^  nun. 

Total  len^h  1,000 

Snout  to  vent  .      860 

Tail  140 

Variation. — The  young  of  this  subspecies  are  dark  brown  to 
black,  reticulated  with  a  heavy  network  of  light  olive-yellow  in 
distinct  contrast ;  the  head  has  a  suggestion  of  darker  markings ; 
the  neck  is  lighter,  with  irregular  series  of  small  round  or  longi- 
tudinal spots  on  each  side ;  below,  the  belly  is  of  a  dirty  light  olive. 
The  scales  behind  parietals  are  usually  more  or  less  enlarged. 

The  variation  of  the  scale  counts  is  expressed  in  the  following 

23-25 
formula :  neck  and  body  rows,  oTI^q  »  ventrals,  177  to  191 ;  sub- 

25 
caudals,  39  to  49.     The  average  count  is  as  follows :  o-. ,  176,  44. 

Specimens  Nos.  463  to  470  recorded  in  the  table  were  hatched 
from  eggs  laid  in  the  laboratory  by  specimen  No.  481.     The  varia- 
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tions  which  obtain  in  this  brood  are  striking ;  they  are  expressed 
by  the  following  formula :  ^|^,  177  to  191,  41  to  48 ;  or  an  aver- 
age ventral  and  subcaudal  count  of  184  and  44,  respectively.  The 
scale  formula  of  the  mother  is  ^i ,  191»  39.     Three  of  the  young 

have  the  posterior  chin  shields  in  contact. 

Remarks. — The  common  Luzon  cobra  cannot  be  classed  with 
either  Naja  naja  cseca,  as  Griffin  and  Boulenger  have  done,  or 
N.  naja  sputatrix,  on  the  basis  of  either  color  or  scale  formula. 

The  average  scale  counts  given  by  Boulenger  for  N.  naja  cseca 
(exclusive  of  the  two  Javanese  specimens  and  a  specimen  from 

Luzon)  are:  |^,  193,  66;  N.  naja  sputatrix  ^,  176,  47.     Naja 

naja  philippinensis  approaches  A^.  naja  cseca  in  color,  but  varies 
markedly  in  the  scale  formula;  it  approaches  N.  naja  sputatrix 
in  the  scale  formula,  but  varies  markedly  in  color  and  markings. 
Several  of  these  snakes  are  kept  at  the  Bureau  of  Science  for  the 
purpose  of  extracting  the  venom  from  them  for  use  in  the  man- 
ufacture of  antivenom  serums. 

In  captivity  some  specimens  take  frogs  and  small  snakes  readily 
for  food;  others  refuse  all  food,  starving  themselves  to  death. 
One  female  laid  twelve  eggs  in  the  vivarium.  These  were  re- 
moved and  buried  in  moist  earth.  After  a  period  of  incubation 
of  seven  weeks  the  young  emerged.  The  young  snake  on  break- 
ing the  egg,  stuck  out  its  head  and  by  various  movements  made 
a  burrow  to  the  surface  without  emerging  wholly  from  the  egg. 
Thus  with  the  body  still  in  the  egg  and  the  head  at  the  surface 
of  the  ground,  it  would  remain  for  hours  at  a  time  unless  dis- 
turbed, at  which  times  it  would  withdraw  wholly  within  the  egg 
which  still  contained  much  liquor.  On  removing  an  egg  and  its 
living  contents  from  under  the  ground  and  placing  it  on  the  sur- 
face, the  young  cobra  would  partially  emerge  and,  with  body 
erect  for  a  length  of  several  centimeters  and  hood  distended, 
would  hiss  and  strike  at  any  object  held  near  it.  The  young 
snakes  did  not  leave  the  eggs  voluntarily  until  after  three  or  four 
days.  When  this  was  done  they  immediately  took  refuge  in  a 
small  jar  of  water  placed  in  the  cage,  their  bodies  wrapped  to- 
gether in  the  water  in  a  mass  and  their  snouts  above  the  surface. 
Here  they  were  to  be  found  for  a  period  of  from  eight  to  ten  days, 
when  they  left  the  water  and  took  refuge  under  small  objects 
where  they  began  the  process  of  shedding.  They  touched  no  food 
during  these  early  days  of  their  life  but  did  so  as  soon  as  the 
shedding  was  completed. 
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Table  57. — Measurements  and  scale  counts  of  Naja  naja  philippinensis 

subsp,  nov. 


No. 

Locality. 

Collector 

Age 
or 

Length. 

Tail. 

sex. 

mm. 

mm. 

481 

P 

9 

1,115 

132 

463 

Hatched  in  laboratory 

yg 

845 

47 

464 

do 

yg 

845 

50 

465 

do 

yg 

864 

56 

466 

do 

yg 

825 

42 

467 

do 

ye 

851 

48 

468 

do 

yg 

811 

40 

469 

470 

do 

do 

yg 
yg 

320 
840 

41 
46 

482 
483 

484 

d" 

1,120 

148 

do 

do 

do 

do         

d 

850 
1.145 
1,290 
1.455 
1.000 

110 
150 
170 
195 
140 

do 

do       

do 

i...._d 

C.  Cs- 

o 

7 

monizad 

o 

8 
9 

Pampanga,  Luzon 

Palawan 

'  L  I   Williams 

yg 

845 

50 

1  C.M.Weber 

? 

840 

118 

10 

Manila 

W  Schultze 

? 

990 

125 

1,200 

160 

Los  Ba""°     T.ao-nna 

1  Colleo^** '^■f  Acrir'nlf.iirp- 

do 

; d 

1 

O 

"■  "l 

Labials. 

2d  chin 

Scale  rows- 

No. 

Ven-    j    Sub- 
trals.       cau- 

shields 
sepa- 





C 

ollection. 

481 

dals. 

Upper. 

Lower. 
9 

rated. 

Neck. 

Body. 

ence. 

191 

39 

7 

Yes 

23 

21 

Bureau  of  Sc 

463 

180 

43 

7 

8 

No 

23 

21 

Do. 

464 

177 

48 

7 

9 

No 

25 

21 

Do. 

465 

183 

44 

7 

9 

No 

28 

21 

Do. 

466 

190 

43 

7 

8 

Yes 

23 

21 

Do. 

467 

190 

45 

7 

9 

Yes 

25 

21 

Do. 

468 

181 

45 

7 

9 

Yes 

25 

21 

Do. 

469 

191 

41 

7 

9 

Yes 

23 

21 

Do. 

470 

183 

44 

7 

9 

No 

23 

21 

Do. 

482 

183 

40 

7 

9 

Yes 

25 

21 

Do. 

483 

188 

41 

7 

9 

Yes 

25 

21 

Do. 

484 

189 

41 

7 

9 

Yes 

23 

21 

Do. 

183 

43 

7 

9 

Yes 

25 

21 

Do. 

191 

46 

7 

9 

Yes 

25 

21 

Do. 

7 

190 

43 

7 

8 

Yes 

25 

21 

Do. 

8 

190 

47 

7 

9 

Yes 

25 

23 

Do. 

9 

190 

47 

7 

9 

Yes 

25 

21 

Do. 

1      ^^ 

188 

39 

7 

9 

Yes 

25 

21 

Do. 



188 

47 

7 

9 

Yes 

25 

21 

Do. 

184 

49 

7 

9 

Yes 

25 

21 

Do. 

187            40 

7 

9 

Yes 

25 

21 

College  of  Ag 

riculture. 

186            40 

7 

9 

Yes 

25 

21 

Do. 
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They  were  fed  tadpoles  or  young  frogs,  which  they  would  seize 
and  hold  some  time,  and  then  begin  the  process  of  swallowing. 
They  frequently  bit  each  other,  and  on  two  ocasions  one  was 
found  engaged  in  swallowing  one  of  its  brothers ;  one  was  with- 
drawn that  had  been  half  swallowed,  and  it  recovered.  The 
young  lived  for  about  two  months  when  an  epidemic  appeared 
among  them  and  all  died. 

A  young  specimen,  five  days  old,  bit  a  guinea  pig,  which  suc- 
cumbed in  twenty-two  minutes.  These-  snakes  are  poisonous, 
and  probably  cause  more  deaths  than  any  other  snake  in  the 
Philippines. 

The  subspecies  is  found  very  commonly  in  Luzon,  and  it  occurs 
in  Palawan  and  probably  in  other  large  islands. 

Genus  HEMIBTJNGARUS  Peters 

Elaps,  part.,  Dumeril  and  Bibron,  Erp.  Gen.  7  (1854)  1191;  GuN- 
THER,  Cat.  Col.  Snakes  (1858)  229;  Jan,  Rev.  and  Mag.  Zool. 
(1858)    516. 

Brachyrhynchus  Fitzinger,  Syst.  Rept.   (1843)   28. 

Callophis,  part.,  Gunthdr,  Proc.  Zool.  Soc.  London    (1859)   81. 

Hemihungarus  Peters,  Mon.  Berl.  Ak.  (1862)  637;  Boettger,  Ber. 
Senck.  Nat.  Ges.  (1886)  117;  Boulenger,  Cat.  Snakes  Brit.  Mus. 
3  (1896)  392;  Casto  de  Elera,  Cat.  Fauna  Fillpinas  1  (1895) 
440;,  iStejnegei^  Bull.  U.  S.  Nat.  Mus.  58  (1907)  387. 

"Maxillary  bone  extending  forwards  beyond  the  palatine,  with 
a  pair  of  large  grooved  poison-fangs  and  one  to  three  small  solid 
teeth;  mandibular  teeth  subequal.  Prsefrontal  bones  in  contact 
with  each  other  on  the  median  line.  Head  small,  not  distinct 
from  neck;  eye  small,  with  round  pupil;  nostril  between  two 
nasals;  no  loreal.  Body  cylindrical,  much  elongate;  scales 
smooth,  without  pits,  in  13  or  15  rows;  ventrals  rounded.  Tail 
short;  subcaudals  in  two  rows."     (Boulenger.) 

Key  to  the  Philippine  species  of  Hemihungarus  Peters. 

a\  Temporals  2  +  3;  6  upper  labials. 
6^.  Second  labial  not  touching  preocular. 

H.  calligaster    (Wiegmann)    (p.  269). 

6^  Second  labial  touching  preocular H.   mcclungi  sp.  nov.  (p.  272). 

<x^.  No  temporals;  7  upper  labials,  sixth  forming  a  suture  with  parietal. 

H.  collaris    (Schlegel)  (p.  269). 

The  genus  Hemibimgarus  is  a  small,  compact  one,  with  few 
species.  The  three  species  given  in  the  key  are  confined  to  the 
Philippines.  Another  species,  H,  nigrescens,  is  found  in  India, 
and  two  others,  H.  japonicus  and  H.  boettgeri,  are  found  on  near- 
by archipelagoes  to  the  north.     The  snakes  are  poisonous.     They 
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appear  to  be  rather  rare  in  the  Philippines.  The  name  oro-odto 
(Bohol-Visayan)  is  applied  to  this  snake.  It  is  probable  that 
the  names  camamalo  and  palapal  are  also  referable  to  this  species. 

HEMIBUNGARUS   COLLARIS    (Schlegel) 

Elaps  collaris  Schlegel,  Phys.  Serp.  2  (1837)  448;  Abbild.  (1844) 
137,  pi.  46,  figs.  10-11;  Jan,  Elenco  Sist.  Ofid.  (1863)  114;  Icon. 
Gen.   (1873)    43,  pi.  1,  fig.  1. 

Elaps  gastrodelns  Dumeril  and  Bibron,  Erp.  Gen.  2   (1854)   1212. 

Hemibungams  collaris  Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  117; 
BouLENGER,  Cat.  Snakes  Brit.  Mus.  3  (1896)  393;  Casto  de  Elera, 
Cat.  Fauna  Filipinas  1  (1895)  440;  Griffin,  Philip.  Journ.  Sci. 
§  D  6    (1911)    266. 

Description  of  species, —  (From  Boulenger.)  ''Rostral  broader 
than  deep,  just  visible  from  above;  internasals  shorter  than  the 
prsef rontals ;  frontal  once  and  a  half  as  long  as  broad,  as  long 
as  its  distance  from  the  rostral,  as  long  as  the  parietals;  one 
prse-  and  two  postoculars ;  seven  upper  labials,  third  and  fourth 
entering  the  eye,  sixth  largest  and  forming  a  suture  with  the 
parietal;  anterior  chin-shields  in  contact  with  the  symphysial 
and  with  four  lower  labials ;  posterior  chin-shields  as  long  as  the 
anterior.  Scales  in  15  rows.  Ventrals  228-230;  anal  divided; 
subcaudals  12-22.  Blackish  above,  barred  black  and  red  below ; 
a  yellowish  occipital  collar." 

Measurements  of  Hemibungarus  collaris  (Schlegel) . 

TUTU. 

Total   length  430 

Snout  to  vent  415 

Tail  15 

Remarks, — I  have  seen  no  specimen  of  this  snake.  Obviously 
it  is  very  rare,  and  none  appears  to  have  been  taken  in  recent 
years.  The  only  definite  locality  known  is  Manila,  recorded  by 
Jan.  Only  a  few  specimens  are  known.  The  species  is  deadly 
poisonous. 

HEMIBUNGARUS    CALLIGASTER     (WIegmann) 
Plate  33,  FiGg.  1  and  2;  Plate  34,  figs.  1  and  2 

Elaps  calligaster  Wiegmann,  Nova  Acta  Acad.  Leop.-Carol.  I  17  (1835. 

253,  pi.  20,  fig.  2;  Dumeril  and  Bibron,  Erp.  Gen.  7   (1854)  1226; 

Gunther,  Cat.  Col.  Snakes  (1858)  231;  Jan,  Icon.  Gen.  (1873)  43, 

pi.  2,  fig.  2;  Rev.  &  Mag.  Zool.   (1859)   510;   Peters,  Mon.  Berl. 

Ak.    (1861)    689. 
Callophis  calligaster  GtJNTHER,  Proc.  Zool.  Soc.  London   (1859)   83. 
Hemibungarus  calligaster  Meyer,  Mon.  Berl.  Ak.   (1869)   213;  MuL- 

ler,  III.  Nacht.  Cat.  Herp.Samml.  Basel  Mus.  (1883)  18;  Fischer, 


270  SNAKES  OF  THE   PHILIPPINE  ISLANDS 

Jahrb.  wiss.  Anst.  Hamburg  2    (1885)    81;   Boettger,  Ber.   Senck. 

Nat.  Ges.  (1886)  117;  Boulenger,  Cat.  Snakes  Brit.  Mus.  3   (1896) 

393;  Casto  de  Elera,  Cat.  Fauna  Filipinas  1    (1895)  440;  Griffin, 

Philip.  Journ.  Sci.  §  D  6    (1911)   266. 
Hemihungarus  gemianulis  Peters,  Mon.  Berl.  Ak.    (1872)    587. 
Callophis  gemianulus  Muller,  Verb.  Nat.  Ges.  Basel  7    (1883)    289. 
Hemihungarus  gemmiannulis  Boettger,  Ber.  Senck.  Nat.  G^s.   (1886) 

117;  Casto  de  Elera,  Cat.  Fauna  Filipinas  1   (1895)   441. 

Description  of  species, —  (From  No.  231,  E.  H.  Taylor  collec- 
tion; collected  at  Iloilo,  Panay,  1914,  by  Archie  L.  Howard.) 
Head  not  distinct  from  neck;  rostral  a  little  broader  than  deep, 
narrowly  visible  above,  forming  its  broadest  suture  with  nasal; 
internasals  broader  than  deep,  the  suture  between  them  about 
half  their  width,  bordering  upper  edge  of  nostril;  prefrontals 
broader  than  deep,  the  left  forming  a  short  suture  with  right 
internasal,  forming  equal  sutures  with  posterior  nasal  and  upper 
preocular ;  frontal  nearly  twice  as  long  as  wide,  wider  and  longer 
than  supraoculars,  longer  than  its  distance  from  end  of  snout; 
parietals  much  longer  than  frontal,  nearly  twice  as  long  as  wide, 
touching  upper  postocular  and  3  temporals;  2  nasals,  anterior 
twice  as  large  as  posterior,  almost  surrounding  nostril;  no  lo- 
real  * ;  2  preoculars,  upper  much  the  larger ;  eye  small,  not  wider 
than  its  distance  from  mouth ;  2  postoculars,  lower  largest,  tem- 
porals 2  +  2  +  2,  upper  anterior  touching  both  postoculars ;  6 
upper  labials  in  the  following  order  of  size:  fifth,  sixth,  third, 
fourth,  second,  first;  third  and  fourth  entering  eye;  7  lower  la- 
bials, first  4  in  contact  with  anterior  chin  shields  which  are  twice 
as  large  as  posterior  pair;  body  scales  in  15  longitudinal  rows, 
smooth,  without  apical  pits,  outer  rows  largest;  ventrals,  197; 
anal  very  wide,  single;  subcaudals,  20  pairs;  body  cylindrical, 
tail  short  and  thick,  ending  in  a  rather  sharp-pointed  scute. 

Measurements^  of  Hemihungarus  calligaster  (Wiegmann). 


mm. 


Total  length  462 

Snout  to  vent  427 

Tail  35 

Length  of  head  12 

Width  of  head  8.5 

Color  in  alcohol — Above  black-blue,  traversed  by  68  narrow, 
dotted  rows  of  yellowish  white  (red  in  life?) ;  head  blue-black, 
the  color  extending  down  on  side  of  head  involving  eye,  the  entire 
fourth  and  fifth  labials,  and  the  edges  of  their  adjoining  scales ; 
snout  yellowish ;  chin  cream,  the  color  extending  to  superior  tem- 

•  ♦  It  is  probable  that  the  second  nasal  is  really  a  loreal  element. 
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porals,  a  black  spot  on  fourth  lower  labial;  tail  flesh  pink  with  2 
broad  bluish  bands,  each  divided  by  a  very  narrow  light  line,  and 
separated  from  each  other  by  7  transverse  scale  rows;  belly 
barred  bluish  black  and  cream   (red  in  life). 

Variation, — The  Bureau  of  Science  collection  contains  seven 
specimens ;  among  these  very  marked  variation  in  color  obtains  in 
specimens  of  different  ages.  The  scale  formulae  are  rather  uni- 
form, with  the  exception  of  the  wide  range  in  ventral  counts. 
The  ventrals  vary  between  197  and  257 ;  the  subcaudals,  between 
19  and  23. 

Table  58. — Measurements  and  scale  counts   of  Hemihungaims  calligaster 

(Wiegmann) . 


I  No. 


231 


Locality. 


Calauan,  Laguna 

Mount  Banahao,  Laguna. 

Samal,  Bataan 

Montalban,  Rizal 


Montalban,  Rizal 

Los  Banos,  Laguna. 

do 

Iloilo 


Collector. 


R.  C.  McGregor  . 
M.  L,  Merritt.... 

A.  Celestino 

W.  Schultze 


W.  Schultze 

F.  W.  Foxworthy  . 


A.  L.  Howard  . 


i 

.a 

2 

mm. 

d 

525 

? 

322 

cT 

340 

d 

205 

? 

210 

? 

493 

cT 

415 

? 

455 

cT 

462 

mwi. 

30 

22.5 

21 

13 

13.5 

30 

23 

27 

35 


228 
286 
233 
250 
216 
251 
257 
222 
197 


Labials. 

en 

. 

« 

No. 

3 

J3  .  00 

3 

1 

1 

o 
^ 

^ 

1" 

Touc 

chin 

^       shield 

1 

B 

& 
2 

21 

21 

6 

7 

8,4 

22 

23 

6 

6 

3,4 

2 

23 

19 

6 

7 

8,4 

* 

2 

25 

23 

6 

6-7 

8,4 

2 

26 

20 

6 

7 

3,4 

2 

27 

20 

6 

7 

3,4 

2-1 

2-1 

28 

19 

6 

7 

3,4 

2 

19 

6 

7 

3,4 

2 

231 

20 

6 

7 

3.4 

2 

2 

Collection. 


Bureau  of  Science. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
College  of  Agriculture. 
E.  H.  Taylor. 


The  specimen  here  described  is  the  only  one  that  has  2  pre- 
oculars,  save  one  specimen  that  has  2  preoculars  on  one  side. 

In  coloration  the  young  are  very  different.  No.  25,  Bureau 
of  Science  collection,  is  cream,  with  29  dark  brown  bands  on  body 
and  2  on  tail,  slightly  narrower  on  the  belly  where  they  cover  2 
or  3  ventrals,  while  on  the  back  they  cover  5  transverse  scale  rows ; 
the  head  is  yellow  with  a  narrow  band  involving  eyes,  to  mouth. 
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No.  22,  Bureau  of  Science  collection,  is  similar  to  No.  25  but  has 
23  black-brown  bars  on  body,  and  2  on  tail;  the  dorsal  part  of 
the  light  interspaces  has  a  brownish  wash  and  the  brown  bars 
are  darker  on  the  edges  which  are  bordered  with  lighter  color; 
ventrally  the  bars  inclose  an  irregular  lighter  area.  Nos.  23  and 
28,  Bureau  of  Science  collection,  have  24  and  27  dark -bars,  respec- 
tively, but  the  light  interspaces,  except  on  tail,  are  a  shade  lighter 
brown,  bordered  by  narrow  zigzag  lighter  lines ;  the  lighter  area 
on  the  ventral  bars  is  wanting  in  these  two  specimens.  No.  26 
is  a  very  young  specimen,  which  has  its  24  black  bars  entirely 
divided  transversely  by  a  narrow  light  line. 

Remarks. — This  species  is  found  in  all  the  eastern  Philippines. 
Specimens  are  known  from  Luzon  (many  localities)  and  southern 
Mindanao.     The  type  locality  is  probably  Manila. 

HEMIBUNGARUS    MCCLUNGI    sp.    nov. 
Plate  33,  fig.  3;  Plate  34,  figs.  3  and  4 
HemibungaruLs  sp.  Griffin,  Philip.  Journ.  Sci.  §  D  5    (1910)    214. 

Type. — No.  24,  Bureau  of  Science  collection;  collected  on  Po- 
lillo  Island,  October,  1909,  by  C.  Canonizado. 

Description  of  type. — This  species  is  allied  to  Hemibungarus 
calligaster,  but  differs  from  it  in  having  a  shorter,  stouter  body, 
a  larger,  more  elongate  head,  the  second  labial  in  contact  with 
preocular,  the  black  stripe  across  head  absent,  and  a  lower  aver- 
age of  ventrals.  Head  distinct  from  neck;  rostral  narrowly  visi- 
ble from  above,  about  as  broad  as  deep ;  internasals  broader  than 
deep,  their  mutual  suture  slightly  more  than  half  that  between 
prefrontals ;  latter  broader  than  long,  their  suture  with  frontal 
forming  a  straight  transverse  line ;  frontal  five-sided,  very  much 
wider  and  longer  than  supraoculars,  the  longest  sides  parallel; 
parietals  narrow,  elongate ;  nostrils  pierced  in  posterior  part  of 
anterior  nasal,  which  almost  surrounds  nostril;  this  followed  by 
a  second  nasal  (or  loreal)  element;  a  single  preocular;  2  postocu- 
lars ;  2  large  anterior  temporals ;  6  upper  labials,  second  in  con- 
tact with  preocular,  third  and  fourth  entering  eye ;  6  lower  labials, 
3  touching  first  chin  shields,  which  are  only  slightly  larger  than 
second  pair;  ventrals,  206;  anal  single;  subcaudals,  21. 

Color  in  alcohol. — Above  cream  white  traversed  by  22  purplish 
bands  about  6  scales  wide;  some  of  these  bands  are  partially  di- 
vided transversely  by  a  light  streak,  visible  ventrally  and  some- 
what evident  on  sides;  the  first  band  on  neck  is  broadest  and 
reaches  forward  to  parietals ;  the  band  is  broadly  interrupted  on 
underside  of  neck,  and  is  transversely  divided  dorsally;  2  bands 
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belong  to  tail ;  below,  markings  similar  to  dorsal  markings  except 
that  the  bands  are  more  brown  than  purple;  a  black  spot  is 
present  about  eye. 

Measurements  of  Hemibungarus  mcclungi  sp,   nov. 


Total  length 

Snout  to  vent 

Tail 

Width  of  head 

Length  of  head 


190 

176 
15 
5.26 
9.25 


Remarks. — This  species  is  closely  allied  to  Hemibungarus  caUi- 
gaster  (Wiegmann).  Table  59  shows  the  chief  variations  in 
size  and  proportions. 

Table  59. — Measurements  and  scale  counts  of  Hemibungarus  callig aster 
(Wiegmann)  and  H,  mcclungi  sp.  nov. 


Species. 


H.  ccUligaster 

do.. 

H.  mcclungi 


Length. ;  Tail. 

: .    _  i 

mm.     I  mm. 

205  I      13 
346  I      20 


Ven- 
tralB- 


190 ; 


! 


15  j 


i  Length. 

m,m>. 
250  I        8 
233  :        9.5 
206  i        9.25 


Head. 

Fron- 
tal8. 

Parie- 
tal 
length. 

Be- 
tween 
eyes. 

Width. 

Depth. 

m,m,. 

mm. 

mm. 

mm. 

mm. 

4.5 

3 

L9 

2.8 

2.8 

5.25 

3.75 

2.5 

8.2 

3 

5.25 

4 

2.6 

3.4 

3.5 

Griffin  failed  to  classify  the  specimen,  but  remarks  "said  to  be 
the  young  of  H.  calligaster  (Wiegmann)."  The  type  is  a  young 
specimen,  but  the  description  will  enable  anyone  to  recognize  the 
adult.  This  is  another  species  for  the  more  or  less  distinctive 
fauna  of  Polillo. 

Genus  DOLIOPHIS  Girard 

Elaps,  part.,  Schneider,  Hist.  Amph.  2  (1801)  289,  Wagler,  Syst. 
Amph.  (1830)  193;  Schlbgbl,  Phys.  Serp.  2  (1837)  435;  Dumeril 
and  Bibron,  Erp.  Gen.  7  (1854)  1191;  Gunther,  Cat.  Col.  Snakes 
(1858)   229;  Jan,  Rev.  &  Mag.  Zool.   (1858)   516. 

Maticora  Gray,  111.  Ind.  Zool.   (1834)   2. 

Doliophis  Girard,  Proc.  Acad.  Nat.  Sci.  Philadelphia  (1857)  182; 
U.  S.  Expl.  Exp.,  Herp.  (1858)  175;  Boulenger,  Cat.  Kept.  Brit. 
Mus.  3   (1896)    399. 

Helminthoelaps,  part.,  Jan,  Rev.  &  Mag.  Zool.   (1858)   518. 

Callophis,  part.,  Gunther,  Proc.  Zool.  Soc.  London  (1859)  81;  Pe- 
ters, Mon.  Berl.  Ak.  (1862)  636;  Gunther,  Rept.  Brit.  India 
(1864)  346;  Meyer,  Mon.  Berl.  Ak.  (1869)  211;  Proc.  Zool.  Soc.  Lon- 
don (1870)  368;  Reinhardt,  Vid.  Meddel.  (1869)  117;  Boettger, 
Ber.  Senck.  Nat.  Ges.  (1886)  117;  Casto  de  Elera,  Cat.  Fauna 
Filipinas  1    (1895)  441. 

Adeniophis  PETERS,  Mon.  Berl.  Ak.  (1871)  578;  Meyer,  Sitzb.  Ak. 
Berl.    (1886)    614;   Boettger,  Ber.   Senck.  Nat.   Ges.    (1886)    117; 
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BOULENGER,  Fauna  Brit.  India,  Rept.  (1890)  386;  Casto  de  Elera, 
Cat.  Fauna  Filipinas  1  1895)   441. 

Maxillary  extending  forward  beyond  palatine,  with  a  pair  of 
large  grooved  poison  fangs  but  no  other  teeth ;  mandibular  teeth 
subequal ;  prefrontal  bones  in  contact  with  each  other  on  median 
line;  head  small,  not  distinct  from  neck;  eye  small  with  round 
pupil;  nostril  between  2  nasals;  no  loreal;  body  subcylindrical, 
elongate;  scales  smooth,  without  pits,  in  13  rows;  ventrals 
rounded;  tail  short;  subcaudals  in  2  rows;  poison  glands  elongate, 
extending  far  into  body  cavity,  gradually  thickening,  and  ter- 
minating in  a  club-shaped  end. 

Key  to  the  Philippine  species  of  Doliophis  Girard,* 

a\  Eye  about  half  as  long  as  its  distance  from  mouth;   frontal  as  long 
as,  or  a  little  shorter  than,  its  distance  from  end  of  snout. 

D.  phllippinus  (Giinther)    (p.  277). 

a^  Eye  much  more  than  half  as  long  as  its  distance  from  mouth;  frontal 
as  long  as  its  distance  from  rostral D.  bilineatus  (Peters)  (p.  274). 

The  genus  is  a  comparatively  small  one,  comprising  only  four 
species.  It  is  distributed  from  Burma  and  Cochin  China  through 
the  Malay  Peninsula  into  the  East  Indian  Archipelago,  as  far 
as  Celebes.  Two  species  are  found  in  the  Philippines  which 
appear  to  be  confined  to  the  Archipelago.  Doliophis  bilineatus 
appears  to  be  confined  to  Palawan,  the  Calamian  Islands,  Balabac, 
and  Mindanao.  The  other,  D,  philippinus,  occurs  over  the  east- 
ern part  of  the  Islands,  specimens  being  recorded  from  Luzon 
and  Mindanao. 

These  species  are  both  small,  and  are  usually  brightly  colored 
on  the  belly  with  black  and  yellow  or  red  bars.  The  tail  has  broad 
black  and  red  rings.  The  snakes  are  poisonous,  but  the  extent 
of  the  deadliness  of  the  poison  is  not  known.  It  is  probable  that 
it  is  quite  as  deadly  as  that  of  the  other  Elapine  snakes,  but  the 
smaller  size,  with  the  consequent  reduced  size  of  the  fangs,  prob- 
ably makes  these  snakes  harmless  to  man  under  ordinary  circum- 
stances. Doliophis  bilineatus  is  a  common  snake  in  Palawan, 
but  D.  philippinus  appears  to  be  extremely  rare  everywhere. 

DOLIOPHIS  BILINEATUS  (Peters) 

Plate  34,  figs.  5  and  6;  Plate  35,  fig.  3 
Callophis  bilineatus  Peters,   Sltz.  Ber.  Ges.  Nat.  Fr.  Berlin    (1881) 
109;  Boettger,  Ber.  Senck.  Nat.  Ges.   (1886)    117. 

*  Boulenger,  Catalogue,  states  that  the  two  genera  Doliophis  and  Callo- 
phis are  the  same,  save  that  in  the  former  the  poison  glands  extend  along 
the  sides  of  the  body  for  one-third  of  the  length,  terminating  in  club- 
shaped  ends  in  front  of  the  heart.      Heart  shifted  very  far  back. 
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Adeniophis   bilineatus   Boulenger,  Ann.  &  Mag.   Nat.   Hist.   VI   14, 

(1894)  84;  Boettger,  Abh.  Mus.  Dresden  7  (1894-95)  5. 
Doliophis  hilineatus  BouLENGER,  Cat.  Snakes  Brit.  Mus.  3  (1896)  404; 
.   Griffin,  Philip.  Journ.  Sci.  §•  A  4  (1909)  600;  §  D  6   (1911)  266. 

Description  of  species, —  (From  No.  135,  E.  H.  Taylor  collec- 
tion; collected  on  Palawan,  1913,  by  C.  M.  Weber.)  (Adult 
male.)  Head  not  distinct  from  neck  or  body,  somewhat  flat- 
tened ;  rostral  small,  barely  visible  from  above,  about  as  high  as 
wide;  suture  with  .first  labial  very  short,  that  with  nasal  about 
twice  as  long  as  that  with  internasal;  latter  small,  bordering 
nostril  above,  very  much  wider  than  deep,  pointed  laterally  above 
nostril ;  prefrontals  large,  two  and  a  half  times  as  long  as  inter- 
nasals,  about  as  wide  as  deep,  not  touching  labials;  frontal  a 
little  longer  than  broad,  narrowed  rapidly  behind  to  a  point,  much 
shorter  than  its  distance  from  end  of  snout,  about  equal  to  its 
distance  from  rostral;  parietal^  longer  than  wide,  longer  than 
frontal  but  of  nearly  equal  width,  in  contact  with  only  the  upper 
postocular;  nostril  large,  pierced  between  2  nasals,  with  inter- 
nasal forming  part  of  upper  rim ;  anterior  nasal  largest,  widest 
where  it  borders  rostral,  tapering  toward  nostril ;  posterior  very 
much  smaller,  separating  prefrontal  from  labial ;  loreal  absent ;  1 
preocular ;  supraocular  longer  than  wide,  its  length  less  than  that 
of  frontal  but  extending  farther  forward ;  2  postoculars,  subequal 
in  size ;  temporals  1  +  2,  both  very  large,  anterior  touching  both 
postoculars ;  6  upper  labials,  third  and  fourth  entering  eye,  sixth 
and  third  largest;  5  lower  labials,  fifth  narrowed  to  a  point;  2 
subequal  pairs  of  chin  shields,  first  bordered  by  4  labials;  mental 
small,  half  as  wide  as  rostral ;  scales  in  13  rows,  smooth,  without 
apical  pits ;  ventrals,  249 ;  anal  entire ;  subcaudals,  30 ;  eye  small, 
about  twice  the  diameter  of  nostril,  its  vertical  diameter  equal 
to,  or  a  little  less  than,  its  distance  from  mouth. 

Color  in  alcohol, — A  large,  median,  black  stripe  from  frontal 
to  tail,  covering  three  whole  rows  and  two  half  rows  of  scales ; 
behind  supraocular  begins  a  white  line,  covering  two  half  rows 
of  scales,  extending  to  tail;  behind  eye  a  second  black  stripe 
begins  and  continues  to  tail,  one  whole  and  two  half  scales  wide; 
below  this,  a  white  line  one  and  a  half  scales  wide ;  toward  latter 
part  of  body  there  is  a  dotted  line  along  the  middle  of  the  outer 
scale  row;  anteriorly  the  two  black  stripes  merge  in  a  band  of 
black  crossing  head,  involving  the  eyes  but  not  reaching  the 
mouth;  a  whitish  band  (red  in  life)  in  front  of  this;  rostral  dark; 
a  white  area  (reddish  in  life)  on  each  upper  labial;  ventrals  with 
alternate  bars  of  yellowish  white  and  black,  each  bar.two  or  three 
scales  wide ;  the  black  encircles  body  at  anus ;  chin  with  a  dark 


276 


SNAKES   OF  THE   PHILIPPINE  ISLANDS 


area  in  mental  groove,  and  a  spot  on  fourth  lower  labial;  three 
broad  pinkish  bands,  separated  by  narrow  black  bands,  encircle 
tail;  scute  on  extreme  tip,  pink. 


Measurements  of  Doliophis  hilineatus    {Peters), 


Total  len^h 

Snout  to  vent 

Tail 

Length  of  head 


mm. 

335 

305 

30 

10 


Variation. — Not  a  great  deal  of  variation  is  evident  in  this 
species  save  in  the  ventral  and  the  subcaudal  counts ;  the  table 
shows  this  variation  in  the  specimens  examined. 

Table  60. — Measurements  and  scale  counts  of  Doliophis  hilineatus  {Peters) . 


No. 


631 
660 
662 
663 
664 
665 
681 
901 
920 
949 
135 


Locality. 


Collector. 


Iwahig-,  Palawan j  CM.  Weber. 

do i do 

do. I _do 

do ■ do 

do I do 

do j do 

do I do 

do i  C.  H.  Lamb... 

do do... 

do ; do 


Palawan i  C.  M.  Weber  . 

Mindanao 1  Unknown  .__ 


cT 

d 
? 
? 
? 
9 

d" 
? 


Length. 

Tail. 

mm. 

mm. 

475 

40 

450 

31 

450 

38 

450 

35 

425 

29 

475 

28 

440 

a  25 

490 

30 

445 

35 

385 

32 

335 

30 

478 

30 

Ven- 
trals. 


247 
252 
254 
261 
273 
275 
278  ' 

283   ; 

260  , 

254  I 

249  ! 

283  ■ 


No. 


631  j 

660 

662 


664 
665 
681 
901 
920 
949 
135 


Sub- 
cau- 
dal s. 


29 
27 
30 
30 
23 
23 

(a) 

25 
28 
28 
30 
24 


Anals. 


Pre-   Post- 
oculars,  oculars. 


Tem- 
porals. 


Upper 
labials. 


1  +  2 
1+2 
1+2 
1+2 
1+2 
1+2 
1  +  2 
1+2 
1+2 
1+2 
1  +  2 
1  +  2 


Labials 
enter 
eye. 


3,4 
3,4 
3,4 
3,4 
3.4 
3,4 
3,4 
3,4 
3,4 
3,4 
3,4 
3,4 


Scale 
rows. 

Collection. 

13 

Bureau  of  Science. 

13 

Do. 

13 

Do. 

13 

Do. 

13 

Do. 

13 

Do. 

13 

Do. 

13 

Do. 

13 

Do. 

13 

Do. 

13 

E. 

H.  Taylor. 

13 

Santo  Tomas. 

a  Mutilated. 


The  ventral  average  for  males  (seven  specimens)  252 ;  the  sub- 
caudal,  29.4;  for  females  (five  specimens)  ventrals,  276;  sub- 
caudals,  24,  making  an  average  of  24  more  ventrals  and  5.4  less 
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subcaudals  in  females ;  the  body  measurements  also  vary,  the  tail 
in  the  females  being  shorter,  and  the  body  longer,  than  those  in 
equal-sized  males. 

The  color  varies  from  black  to  reddish  brown  above;  below, 
from  yellow  orange  to  red.  The  spot  on  the  head  is  reddish. 
The  dotted  line  on  the  outer  row  of  scales  may  be  present  or 
absent. 

Two  other  species,  nonpoisonous,  occurring  in  Palawan  have 
practically  the  same  general  coloration  as  the  species  above. 
These  are  Polyodontophis  bivittatus  and  Dryocalamus  philippinus. 
These  two  species  may  be  readily  recognized  by  the  long  slender 
tail  and  the  absence  of  markings  on  belly.  In  Busuanga  Dolio- 
phis  bilineatus  is  called  odto-odto  or  oro-odto  and  is  regarded  as 
being  deadly  poisonous.  These  names  are  also  applied  to  the 
two  harmless  snakes  mentioned  above. 

When  disturbed  or  injured  the  snake  turns  up  the  end  of  its 
tail  showing  the  brilliant  red  markings  on  the  underside  of  the 
tail,  and  then  writhes  about,  sometimes  jumping,  throwing  the 
body  from  the  ground,  sometimes  turning  oyer  on  its  back  and 
continuing  its  aimless  gyrations. 

The  species  is  knowji  from  Busuanga,  Palawan,  and  Balabac  in 
the  Palawan  Group,  where  it  appears  common. 

Boulenger  reports  a  specimen  from  Mindanao.  Certainly  it 
is  rare  in  the  last-mentioned  place.  It  is  confined  to  the  Philip- 
pines. 

DOLIOPHIS  PHILIPPINUS  (Gunther) 

Plate  35,  figs.  1  and  2 

Flaps  intestinalis  var.  Gunther,  Cat.  Col.  Snakes   (1858)   230. 
Callophis  intestinalis  Gunther,  Proc.  Zool.  Soc.  (1859)  82,  pi.  16  fig.  A. 
Callophis    intestinalis    var.    philippina    Gunther,    Rept.    Brit.    India 

(1864)   349. 
Adeniophis  philippinus  Meyer,  Sitzb.  Ber.  Ak.  Wiss.  Berlin  36  (1886) 

614;  BOETTGER,  Ber.  Senck.  Nat.  Ges.  (1886)  117;  Casto  de  Elera, 

Cat.  Fauna  Filipinas   1    (1895)    441. 
Doliophis  Philippines  Boulenger,  Cat.  Snakes  Brit.  Mus.  3    (1896) 

404;  Griffin,  Philip.  Journ.  Sci.  §  D  6  (1911)  266;  Taylor,  Philip. 

Journ.  Sci.  §  D  13    (1918)   261. 

Description  of  species, —  (From  No.  54;  E.  H.  Taylor  collection; 
collected  at  Bunawan,  Agusan,  Mindanao,  November  12,  1912,  by 
E,  H.  Taylor.)  (Adult  male.)  Head  small,  not  distinct  from 
neck;  rostral  wider  than  deep,  the  portion  visible  from  above  a 
mere  line,  forming'  its  narrowest  suture  with  labial ;  internasals 
less  than  one-third  the  size  of  prefrontals,  their  mutual  suture 
shortest;  prefrontals  in  contact  with  posterior  nasal  and  the 
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elongate  preocuiar;  frontal  small,  not  twice  as  wide  as  supra- 
ocular, three-fourths  as  wide  as  long,  nearly  triangular,  not  as 
long  as  its  distance  from  end  of  snout ;  parietals  longer  than  fron- 
tal, slightly  narrower ;  2  nasals,  the  anterior  largest ;  no  loreal ; 
preocuiar  large,  much  longer  than  wide;  supraoculars  about  as 
wide  as  long ;  2  small  postoculars,  the  superior  largest ;  temporals 

1  +  2,  anterior  large,  followed  by  one  of  equal  size,  and  a  smaller 
one  below;  6  upper  labials,  third  and  fourth  entering  eye;  labials 
in  the  following  order  of  size :  sixth,  third,  fifth,  fourth,  second, 
first;  6  lower  labials,  4  touching  anterior  chin  shields;  eye 
small,  about  half  as  long  as  its  distance  from  mouth;  2  pairs  of 
chin  shields,  subequal  in  length ;  scales  in  13  smooth  rows,  without 
aipical  pits ;  ventrals,  245 ;  anal  single ;  subcaudals,  25 ;  tail  short. 
.  Color  in  life, — Above  a  dark  yellowish  brown,  each  scale  edged 
with  darker ;  a  median  darker  line,  beginning  on  neck,  continuing 
the  length  of  body,  broken  occasionally  by  a  yellowish  spot;  on 
either  side  of  this  darker  median  line  are  2  lighter  stripes,  below 
which  the  ground  color  breaks  into  bands  which  encircle  belly; 
these  narrow  ventrally  and  number  43  on  body,  with  2  on  tail; 
below,  they  are  dark  brown  to  black,  covering  4  or  5  ventral 
scales,  and  are  separated  by  orange-colored  bands,  which  cover 

2  or  3  ventral  scales  but  narrow  on  sides;  they  extend  usually  to 
fourth  row  of  scales;  the  irregular  series  of  dim  light  spots  on 
the  median  dorsal  dark  line  are  between  the  ends  of  the  light 
abdominal  bands;  head  brown,  with  indistinct  darker  shading; 
darker  between  eyes  and  on  tip  of  snout ;  a  black  spot  in  the  mid- 
dle of  sixth  labial;  chin  variously  mottled  with  brown  and  light; 
first  labials  with  light  spots;  a  white  line  crosses  sixth  labial; 
chin  spotted  with  dark ;  bands  under  tail  a  brilliant  scarlet,  much 
wider  than  those  on  belly,  almost  surrounding  tail. 

Measurements  of  Doliophis  philippinus  (Gunther). 

mm. 

Total  length  625 

Snout  to  vent  576 

Tan  49 

Width  of  head  9.5 

Length  of  head  13.5 

Variation, — As  compared  with  the  type,  the  described  specimen 
diifers  in  having  the  frontal  somewhat  shorter  than  its  distance 
from  end  of  snout;  the  ventrals  are  very  much  more  numerous 
than  in  the  type,  the  latter  having  only  218,  while  our  specimen 
has  245;  the  number  of  subcaudals  is  nearly  equal.  The  known 
range  of  ventrals  is  218  to  255;  of  subcaudals,  25  to  27. 
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The  second  Bunawan  specimen,  No.  53,  E.  H.  Taylor  collection, 
is  much  darker  brown,  and  the  bands  on  the  belly,  38  in  number, 
are  black.  In  the  Manila  specimen  the  median  dark  line  is  broken 
regularly  by  the  yellowish  longitudinal  spots,  which  are  about  one- 
third  as  long  as  the  intervening  dark  areas.  There  are  41  bands 
on  the  belly. 

A  young  specimen  captured  near  Zamboanga,  Mindanao,  has 
only  three  labials  touching  the  anterior  chin  shields,  and  varies 
markedly  from  the  usual  markings.  The  head  is  yellow,  a  black 
spot  involving  the  eye,  and  there  is  a  spot  on  the  sixth  labial. 
Instead  of  the  median  dark  line,  broken  by  a  light  spot,  there  is 
a  light  line  broken  by  short,  black,  rectangular  spots,  less  than 
half  the  length  of  the  intervening  light  areas ;  on  either  side  of 
the  median  line  is  a  dark  brown,  darker-edged  stripe  beginning 
at  the  eye  and  continuing  regularly  and  unbroken  to  the  tail; 
the  belly  is  barred  with  bands  of  black  and  yellow,  the  color  reach- 
ing laterally  up  to  the  fourth  scale  row ;  the  black  bars  are  wider 
laterally,  covering  two  or  three  ventral  scales;  there  are  a  few 
spots  on  the  chin;  the  tail  is  reddish  below,  with  two  narrow 
black  bars. 


TABLE    61.- 

-Measurements 

and  scale 
(Giinther) 

counts   of  Doliophis  philippinus 

No. 

53 

54 

711 

R422 

Locality. 

Collector. 

Sex 

or 

age. 

Length. 

E.H.Taylor 

do 

? 
cT 
? 
yg 

mm. 
545 
625 

.  440 
180 

do 

Manila 

Mrs.  Graham 
E.  H.  Taylor- 

Zamboan 

No. 

Tail. 

Ventrals. 

Subcau- 
dals. 

Upper 
labials. 

Labials 
enter 
eye.    ' 

Scale 
rows. 

Collection. 

53 

54 

711 

R422 

40 
49 
30 
14 

255 
245 
261 
244 

27 
25 
26 
27 

6 

6 

6 

. 

3.4 
3,4 
3.4 
3,4 

13 
13 
13 
13 

E.  H.  Taylor. 

Do. 
Bureau  of  Science. 

Do. 

Remarks, — The  type,  a  male  specimen,  was  collected  in  the 
PhiUppines  by  H.  Cuming,  the  exact  locality  being  no  longer 
known.  In  habits  the  species  is  very  similar  to  its  congener, 
Doliophis  bilineatiis,  and  the  curious  habits  recorded  under  that 
species  have  also  been  observed  in  this  species.     It  is  a  much 
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rarer  form.  The  specimens  I  collected  in  Mindanao  were  found 
under  rotting  logs;  when  exposed  to  the  light  they  lay  quiet, 
making  no  endeavor  to  escape ;  when  disturbed  they  began  their 
aimless  writhing  and  jumping.  Known  from  Bunawan,  Zam- 
boanga,  Mindanao,  and  Luzon.  The  species  appears  to  be  con- 
fined to  the  Philippines. 

AMBLYCEPHALID^gE 

Amblycephalidss  Gunther,  Kept.  Brit.  India  (1864)  324;  Boulenger, 
Fauna  Brit.  India,  Rept.  (1890)  414;  Cat.  Snakes  Brit.  Mus.  3 
(1896)  438. 

"Facial  bones  slightly  movable ;  prsef  rontal  not  in  contact  with 
nasal;  ectopterygoid  (transpalatine)  present;  pterygoid  short, 
not  extending  to  quadrate  or  mandible ;  supratemporal  rudimen- 
tary ;  maxillary  horizontal,  parallel  with  or  converging  posteriorly 
towards  the  palatine.  Mandible  without  coronoid  bone.  Solid 
teeth  in  both  jaws. 

"The  hypapophyses  disappear  in  the  anterior  third  of  the  dorsal 
vertebral  column.''     (Boulenger.) 

The  family  contains  five  genera,  two  of  which  are  confined  to 
southeastern  Asia  and  the  Malay  Archipelago,  and  three  are  con- 
fined to  Central  and  South  America.  Not  poisonous.  Haplo- 
peltura  is  the  only  Philippine  genus. 

Genus  HAPLOPELTURA  Boulenger 

Dipsas,  part.,  Schlegel,  Phys.  Serp.    2    (1837)    257. 

Aplopeltura  Dumeril  and  Bibron,  Mem.  Ac.  Sci.  23   (1853)  463;  Erp. 

Gen.  7    (1854)    444. 
Amblycephaliis  Gunther,  Cat.  Col.  Snakes   (1858)   184;  Jan,  Elenco 
,     Sist.  Ofid.    (1863)    100;   Gunther,  Rept.  Brit.  India    (1864)    325; 

Boettger,  Ber.  Senck.  Nat.  Ges.  (1886)  115;  Casto  de  Elera,  Cat. 

Fauna  Filipinas  1    (1895)   438. 
Haplopeltura  Boulenger,  Cat.  Snakes  Brit.  Mu«.  3   (1896)  439. 

"Maxillary  bone  very  short,  deep,  with  five  subequal  teeth; 
maxillary  and  mandibular  teeth  decreasing  in  size  posteriorly. 
Head  distinct  from  neck;  eye  large,  with  vertical  pupil;  nasal 
entire.  Body  strongly  compressed;  scales  smooth,  without  pits, 
oblique,  in  13  rows,  vertebral  row  strongly  enlarged;  ventrals 
rounded.     Tail  moderate;  subcaudals  single."     (Boulenger.) 

The  genus  contains  a  single  species,  which  has  a  wide  distribu- 
tion from  the  Malay  Peninsula  throughout  the  Malay  Archipelago. 

HAPLOPELTURA   BOA    (BDle) 

Plate  34,  figs.  7  to  9 

Amblycephalus  boa  BoiE,  Isis  (1828)  1034;  Gunther,  Cat.  Col.  Snakes 
(1858)  184;  Rept.  Brit.  India  (1864)   325;  Jan,  Icon.  Gen.   (1870) 
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37,  pi.  3,  fig.  2;  MoDiGLiANi,  Ann.  Mus.  Geneva,  II  7   (1889)   120; 

Fischer,  Jahrb.  wiss.  Anst.  Hamburg  2  (1885)  81;  Boettger,  Ber, 

Senck.  Nat.  Ges.   (1886)    115;   Casto  de  Elera,,  Cat.  Fauna  Fili- 

pinas  1    (1895)  438. 
Dipsas  boa  Schlegel,  Phys.  Serp.  2   (1837)   284,  pi.  11,  figs.  29,  30; 

Cantor,  Cat.  Mai.  Kept.  (1847)  78,  pi.  40,  fig.  3. 
Aplopeltura  boa  Dumeril  and  Bibron,  Erp.  Gen.  7    (1854)   444. 
Haplopeltura  boa  Boettger,  Ber.  Offenb.  Ver.  Nat.  (1892)   134;  Bou- 

LENGER,  Cat.   Snakes   Brit.   Mus.   3    (1896)    439;    Griffin,   Philip. 

Journ.  Sci.  §  D  6   (1911)  267. 

Description  of  species. —  (From  No.  165,  E.  H.  Taylor  collec- 
tion; collected  at  Bunawan,  Agusan,  Mindanao,  September  29, 
1912,  by  E.  H.  Taylor.)  (Adult  female.)  Head  short  and  deep ; 
rostral  very  narrow,  nearly  twice  as  high  as  wide,  forming  its 
longest  suture  with  nasal,  just  visible  from  above;  sutures  with 
internasals  smallest ;  internasals  twice  as  broad  as  long,  in  contact 
with  highest  loreal,  forming  its  shortest  suture  with  it ;  sutures 
with  prefrontals  and  nasals  subequal ;  prefrontals  not  as  wide  as 
internasals,  but  longer  and  larger ;  prefrontal  suture  shorter  than 
that  between  internasals ;  frontal  very  large,  one  and  two-thirds 
times  to  twice  as  long  as  broad,  narrowed  in  the  middle,  longer 
than  parietals,  and  much  longer  than  its  distance  from  end  of 
snout,  not  twice  as  wide  as  supraoculars,  in  contact  with  upper 
preocular ;  parietals  but  little  longer  than  wide,  somewhat  broken 
up  behind,  followed  by  several,  somewhat  enlarged,  occipital 
shields ;  nasal  single,  in  contact  with  2  labials  and  3  loreals ;  latter 
superimposed,  upper  nearly  square,  largest,  lower  longest,  not 
entering  eye,  in  contact  with  2  labials;  2  preoculars,  upper 
largest;  4  suboculars  (3  on  left  side)  in  a  row,  continuous  with 
preoculars ;  no  postoculars ;  supraoculars  elongate,  extending 
above  and  behind  eye,  nearly  half  surrounding  it;  temporals 
3  +  3 ;  9  upper  labials,  none  entering  eye ;  12  lower  labials ;  men- 
tal small  with  first  2  pairs  of  labials  in  contact  behind  it;  the 
usual  chin  shields  are  replaced  by  3  unequal  pairs  of  broad 
plates,  filling  all  the  space  between  labials  and  first  ventrals ;  the 
usual  groove  is  missing  on  chin;  eye  very  large,  equal  or  very 
nearly  equal  to  its  distance  from  end  of  snout,  greater  than  its 
distance  from  mouth ;  head  short,  narrow,  and  very  thick,  distinct 
from  neck,  with  2  rather  prominent  occipital  knobs ;  scales  in  13 
rows,  the  median  row  enlarged,  and  ain  enlarged  outer  row ;  tail 
prehensile,  sharply  pointed;  body  much  compressed;  ventrals, 
156;  anal  single;  subcaudals,  104;  tail  narrows  very  greatly 
immediately  behind  anus. 

Color  in  life. — Above  yellowish  brown  of  varying  shades,  with 
large,  irregular,  darker  and  lighter  blotches;  small  black  dots 
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scattered  over  body ;  a  darker  area  from  occipital  region  to  fron- 
tal; remaining  part  of  head  a  dim  reddish  yellow  color,  darkly 
powdered  with  brown ;  a  broad  dark  line  from  eye  to  mouth,  with 
a  creamy  yellow  spot  before  and  behind  it,  covered  with  dark 
minute  spots  of  brown ;  a  light  area  on  temporal  region ;  rostral 
dark;  mental  brownish;  chin  and  throat  light  cream,  powdered 
sparsely  with  brown. 


Measurements  of  Haplopeltura  boa  (Bote). 


mm. 

617 

200 

11 

17 


Total   len^h 
Tail 

Head  width 
Head  length 

Variation. — There  is  marked  variation  in  the  number  of 
ventrals  and  subcaudals.  Boulenger  *  records  the  following 
range:  ventrals,  148  to  170;  subcaudals,  88  to  120.  This  range 
does  not  seem  to  be  due  to  sex  variation,  as  is  the  case  in  many 
species. 

Table  62. — Measurements  and  scale  counts  of  Haplopeltura  boa  {Bote). 
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Bureau  of  Science. 

*  Badly  mutilated. 

Remarks. — This  snake  has  remarkable  protective  coloration 
and  lives  for  the  most  part  about  dead  trees.  All  specimens  I 
have  taken  were  found  in  such  localities.  On  being  disturbed 
they  would  fall  to  the  ground  where  they  would  stiffen  so  as  to 
appear  like  sticks,  and  could  be  picked  up,  still  somewhat  rigid. 
Their  imitation  of  a  stick  is  especially  good,  since  the  coloration 
has  the  appearance  of  lichens  on  dead  wood. 


*  Loc.  cit. 
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Known  from  eastern  Mindanao,  Palawan,  and  Balabac,  in  the 
Philippines.  Also  known  from  Malay  Peninsula,  Java,  and 
Borneo.  It  appears  to  have  been  collected  in  the  Islands  for  the 
rirst  time  by  Cuming,  1834-40. 

CROTALID^ 

Maxillary  vertically  erectile,  perpendicular  to  the  ectoptery- 
goid:  pterygoid  reaching  quadrate  or  mandible;  equipped  with 
large,  curved,  hollow  fangs;  a  deep  pit  in  maxillary,  rep- 
resented externally  by  a  blind  sac.  Poison  gland  confined  to 
head.     Deadly  poisonous. 

A  single  genus  of  this  family  is  represented  in  the  Philippines. 

Genus  TRIMERESURUS  Lacepede  * 

Lachesis    Daudin,    Hist.    Kept.    (1803)    349;    Wagler,    Syst.    Amph. 

(1830)   175;  Gray,  Zool.  Misc.  (1842)  50;  Cat.  Vip.  Snakes   (1849) 

13;  DuMERiL  and  Bibron,  Erp.  Gen.  7   (1854)   1483;  Peters,  Mon. 

Berl.  Ak.    (1862)    673;  Jan,  Elenco  Sist.  Ofid.    (1863)    124;   Bou- 

lenger,  Cat.  Snakes  Brit.  Mus.  3   (1896)   529. 
T rimer esurus,  part.,  Lacepede,  Ann.  Mus.  4    (1804)    209 
Tropidolssmtis  Wagler,  Syst.  Amph.  (1830)  175;  Dumeril  and  Bibron, 

Erp.  Gen.  7   (1854)   1523. 
Trigonocephalies  Oppel,  Ordn.  Rept.    (1811)    50;   Peters,  Mon.  Berl. 

Ak.   (1862)   672. 
Trimeresurus  Gray,  Zool.  Misc.   (1842)   50;  Cat.  Vip.  Snakes   (1849) 

13;  Peters,  Mon.  Berl.  Ak.   (1862)    672. 
Meg  sera  Wagler,  Syst.  Amph.   (1830)   174;  Gray,  Zool.  Misc.   (1842) 

49;  Cat.  Vip.  Snakes    (1849)    11;   Peters,  Mon.  Berl.  Ak.    (1862) 

671. 
Parias  Gray,  Cat.  Vip.  Snakes   (1849)   11. 
Bothrops  Wagler,  in  Spix,  Serp.  Bras.   (1824)   50. 

''Upper  surface  of  head  covered  with  scales  or  small  shields. 
Body  cylindrical  or  compressed;  scales  smooth  or  keeled,  with 
or  without  apical  pits.  Tail  moderate  or  short ;  subcaudals  single 
or  in  two  rows.''     (Boulenger,) 

Southeastern  Asia,  Malaysia,  Central  America,  and  South 
America.  Snakes  of  this  genus  are  commonly  known  as  pit 
vipers.     They  are  deadly  poisonous. 

Key  to  the  Philippine  species  of  Trimeresurus  Lacepede. 

a\  Head  scales  smooth. 
¥,  Supraocular  narrow. 
c\  Uniform  yellow,  with  dark  yellow  lateral  streak. 

T.  mcgregori  Taylor  (p.  284) . 
c\  Tail  purplish  brown,  with  or  without  small  yellowish  dorsal  spots; 
no  lateral  yellow  or  white  stripe;  tail  dark,  like  body. 

T.  haUeus  Griffin   (p.  286). 

*  The  synonymy  refers  chiefly  to  designation  of  Philippine  forms. 
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c^.  Green  or  bluish  above  with  or  without  a  series  of  brown  spots; 
a   lateral  whitish   yellow  line;    ventrals,    170   to   187;    tail  light 

colored T.  flavomaculatus    (Gray)    (p.  288). 

c*.  Above   green,   a   yellow   line   below   eye;    a   lateral   yellow   stripe; 
tail  colored  like  rest  of  body;  ventrals,  145  to  170. 

T.  gramineus  (Shaw)  (p.  290). 
¥,  Supraocular  large..    Ventrals,  187  to  203;  subcaudals,  66  to  82;  tail 

light  color T.  schultzei  Griffin  (p.  292). 

a^  Upper  head  scales  keeled;  gular  scales  keeled;  body  scales  keeled. 
6\  Scale  rows,   21   to   25;    10   to    15   scale   rows  between   supraoculars. 

T.  wagleri  (Boie)   (p.  296). 
6^  Scale  rows,  19;   7  scales  between  supraoculars. 

T.  philippensis  Gray   (p.  295). 


TRIMERESURUS  MCGREGORI  Taylor 
Trimeresurus  mcgregori  Taylor,  Philip.  Journ.  Sci.  14    (1919) 


110. 


Description  of  species. —  (From  the  type,  No.  748,  Bureau  of 
Science  collection;  collected  on  Batan  Island,  Batanes,  lying 
between  Luzon  and  Formosa,   June   12,   1907,  by  Richard   C. 

McGregor.)  Rostral  a  little 
wider  than  high,  slightly  nar- 
rower at  top,  visible  above  as  a 
narrow  line,  bordered  behind  by 
a  rectangular  scale,  distinctly 
enlarged,  which  separates  the  2 
much-enlarged  supranasals;  lat- 
ter not  or  barely  in  contact  with 
rostral,  separated  from  anterior 
supraocular  by  3  (4  on  right 
side)  scales;  2  enlarged  supra- 
oculars, followed  by  1  or  2  small 
scales  above  eye;  nasal  single, 
large,  triangular,  visible  above 
as  a  narrow  line,  the  nostril, 
which  is  vertically  oval,  pierced 
near  lower  border;  canthus  ros- 
tralis  sharp,  formed  by  edge  of 
nasal,  the  narrow  elongate  loreal 
following  nasal  and  superior  pre- 
ocular;  facial  pit  surrounded  by 

Fig.  31.  Trimeresurus  mcgregori  Taylor;  SCCOnd  labial,  Which  formS  an- 
from  the  type;  a,  head,  lateral  view;  ^^^^^^  border  of  pit,  and  by 
b,    head,    dorsal    view;    c,    head,    ventral         .  x-     7  ^ 

view;  X  1.  middle     and     lower    preoculars, 

which  are  much  elongated;  3  preoculars;  a  narrow  elongate 
Bubocular,  as  long  as  orbit;  2  or  3  postoculars;  10  supralabials, 
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first  small,  triangular,  narrowly  in  contact  with  rostral ;  second 
high,  reaching  almost  to  canthus  rostralis ;  third  much  the  largest, 
broadly  in  contact  with  subocular;  fourth  and  fifth  scales  each 
separated  from  subocular  by  a  single  scale ;  temporal  scales  dis- 
tinctly enlarged,  larger  than  or  as  large  as  posterior  labials; 
mental  broadly  triangular,  wider  than  rostral;  11  lower  labials, 
first,  seventh,  and  eighth  largest;  a  pair  of  large  chin  shields, 
much  longer  than  wide,  broadly  in  contact,  bordered  by  3  labials ; 
5  pairs  of  scales  between  chin  shields  and  first  ventral ;  28  scales 
from  angles  of  mouth  across  occiput;  13  scales  between  supra- 
oculars ;  29  scale  rows  on  neck  (at  seventh  ventral)  ;  21  rows 
on  body;  ventrals,  175;  subcaudals,  56;  anal  single;  temporal 
scales  perfectly  smooth ;  body  scales  slightly  keeled  on  the  8  or 
10  median  rows;  head  rather  angular,  flattened  above,  and  de- 
pressed in  supraocular  region;  tail  prehensile. 

Color  in  life, — Above,  bright  yellow  with  a  darker  yellow 
lateral  streak  (in  alcohol  entire  snake  almost  paper  white  with 
practically  no  trace  of  marking)  ;  tail  with  a  few  small,  reddish 
brown  spots  near  tip. 

Measurements  of  type  and  ootype  of  T rimer esurus  mcgregori  Taylor. 

Total  length 

Tail 

Head  width 

Head  length 

Eye  to  end  of  snout 

Eye  to  mouth 

Supraocular  width 

Length  of  eye 

Width  of  eye 

Variation, — A  second  specimen  from  the  same  locality  shows 
the  following  variations.  The  scale  counts  are  as  follows: 
ventrals,  179;  subcaudals,  59;  scale  rows  on  neck  (at  seventh 
ventral),  29;  body,  21;  scales  between  eyes,  13;  upper  labials, 
11-10;  lower  labials,  12;  3  scales  behind  supranasals  bordering 
rostral.  On  the  right  side,  the  third  labial  does  not  touch  sub- 
oculars  ;  the  lateral  stripe  covers  one  whole  and  a  half  scale  rows. 

Remarks. — This  species  belongs  to  the  Trimeresnrus  gram- 
ineus  (Shaw)  group,  which  includes  T,  flavomaculatus  and  T,  ha- 
liens  of  the  Philippines.  It  is  differentiated  from  the  other  spe- 
cies, however,  by  the  striking  color  with  no  dark  markings,  the 
larger  number  of  scales  on  snout  and  supraocular  region,  and  the 
larger  unkeeled  temporals ;  the  supranasals  are  larger  and  more 
clearly  differentiated.     Mr.  McGjregor,  its  discoverer,  and  for 
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whom  it  has  been  named,  states  that  it  is  not  rare  on  Batan 
Island.  In  a  memorandum  dated  June  12,  1907,  he  states  the 
following : 

Our  party  went  to  the  summit  of  the  mountain.  On  the  return  a 
large  yellow  snake  was  found  resting  at  about  2  meters  from  the  ground 
coiled  on  some  leaves  that  had  lodged  among  the  thick  stems  of  a  kind  of 
large  grass. 

The  snake  was  struck  with  an  alpen-stock  and  fell  to  the  ground.  In 
attempting  to  put  a  string  on  its  neck  I  was  scratched  by  the  fangs, 
between  the  last  two  joints  of  my  thumb.  Mr.  H.  G.  Ferguson  immediately 
made  several  cuts  across  the  wound  with  a  pocket  knife  and  tied  a  string 
around  the  thumb.  My  hand  and  forearm  were  swollen  by  evening.  The 
swelling  subsided  within  a  couple  of  days.  There  was  very  little  pain, 
and  no  further  trouble  was  experienced. 

TRIMERESURUS    HALIEUS    Griffin* 

Trimerisurus  halieus  Griffin,  Philip.  Journ.  Sci.  §  D  5    (1910)    214 
(Trimerisurus  err.  typ.)   §  D  6   (1911)  267. 

Description  of  species, —  (From  No.  772,  Bureau  of  Science 
collection;  collected  on  Polillo,  October  1,  1909,  by  C.  Canoni- 
zado).  Head  broadly  triangular;  canthus  rostralis  rather 
rounding ;  rostral  broader  than  high,  bordered  behind  by  2  inter- 
nasal  scales;  supranasals  somewhat  enlarged;  nasal  irregular, 
undivided,  a  small  scale  between  nasal  and  first  2  labials;  first 
labial  'small,  triangular;  second  high,  entering  pit  and  forming 
its  anterior  border,  in  contact  with  the  elongate  canthal  scale 
which  lies  between  the  2  superior  preoculars  and  with  the  nasal; 
pit  surrounded  by  2  preoculars  and  first  labial;  supraocular  en- 
larged, irregular  in  shape;  a  narrow  elongate  subocular,  touch- 
ing inferior  preocular  and  third  and  fourth  labials  (third  only  on 
left  side)  ;  separated  from  other  labials  by  a  single  row  of  scales ; 
3  preoculars,  3  postoculars;  10  upper  labials,  12  lower  labials; 
3  labials  border  the  single  pair  of  chin  shields ;  mental  triangular, 
pointed  behind ;  12  scales  between  supraoculars ;  28  scales  across 
head  between  angle  of  jaws;  temporal  scales  rather  enlarged, 
not  keeled;  scales  on  head  irregular  in  size  and  shape,  rather 
rounding,  and  not  or  but  slightly  imbricate,  not  keeled;  scales 
on  posterior  part  of  head  imbricate  and  pointed ;  scale  rows  on 
neck  (counting  from  tenth  ventral),  25;  on  body  21;  median  10 
rows  of  scales  distinctly  keeled,  more  prominently  on  posterior 
part;  ventrals,  178;  subcaudals,  56;  tail  distinctly  prehensile; 
anal  single. 

*  In  establishing  this  species  Griflfin  had  before  him  ten  specimens  from 
Polillo,  the  only  locality  where  it  has  been  found.  No  particular  specimen 
was 'designated  as  the  type. 
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Color  in  alcohol — Purplish  brown  with  a  few,  very  small, 
yellowish  brown  spots  an  posterior  part  of  body ;  below  dull  pur- 
plish, the  ventrals  with  light  edges ;  tail  uniform  color  like  body ; 
no  trace  of  a  lateral  light  line. 

Measurements  of  Trimeresurus  halieus  Griffin, 

mm. 

Total  length  912 

Snout  to  vent  782 

Tail  130 

Head  length  41 

Head  width  27 

Variation. — The  ventrals  range  between  170  and  182;  the 
Subcaudals  between  52  and  59.  There  are  10  to  13  scales  be- 
between  the  supraoculars ;  certain  of  the  specimens  are  a  uniform 
color,  others  have  large,  distinct,  irregular,  brown  bands,  in  some 
specimens  continuing  even  on  the  tail;  this  is  not  due  to  age, 
as  some  of  the  smallest  and  some  of  the  largest  specimens  are 
so  marked.     In  life  the  specimens  are  often  green. 

Remarks. — This  species  is  very  closely  related  to  Trimere- 
surus flavomaculatus,  and  T.  gramineus  is  separated  from  both 
chiefly  by  color.  The  scale  differences  are  rather  negligible. 
The  average  of  ventrals  in  the  Polillo  form  is  178 ;  of  subcaudals, 
55,  which  is  7  or  8  lower  than  the  average  for  T.  flavomaculatus. 
The  very  characteristic  white  line  along  the  outer  scale  rows 
is  usually  wanting. 

Griffin  *  remarks  on  its  habits : 

The  specimens  were  all  collected  along  the  banks  of  streams  or  in 
damp  localities. 

This  snake  seems  to  leave  the  ground  very  rarely.  When  the  natives 
of  the  islands  go  at  night  along  the  streams  to  catch, mudfish  by  torchlight 
the  snakes  are  commonly  seen  near  the  edge  of  the  water,  and  the  fisher- 
men say  that  they  are  there  for  the  same  purpose  as  themselves,  and  for 
this  reason  call  the  snake  Mdnda-daldg,  which,  literally  translated,  means 
"the  fisher  of  the  daldg  (or  mud-fish)."  Sr.  C-esario  Canonizado  captured 
one  specimen  which  had  buried  most  of  its  body  in  the  sand  close  to  the 
water's  edge.  The  place  where  the  snake  was  lying  was  partly  covered 
with  water,  while  a  few  inches  away  was  deeper  water  in  which  numerous 
small  fish  were  swimming  about  for  which  the  snake  appeared  to  be  lying 
in  wait.     *     *     * 

The  stomach  of  No.  764  contained  an  entire  frog.  In  the 
intestine  of  No.  763  were  found  a  few  scales,  probably  of  a 
fish.  The  intestine  of  No.  765  contained  a  large  ball  of  hair 
of  a  rat. 

*  Philip.  Journ.  Sci.  §  D  5   (1910)   214. 
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I  have  examined  recently  a  single  freshly  preserved  specimen 
from  the  Patnanongan  Island,  east  of  Polillo.  The  color  above  is 
green,  lighter  on  the  sides ;  the  belly  is  yellowish  green ;  medially 
there  is  a  series  of  irregular,  reddish  brov^n  blotches  from  the 
head  to  the  end  of  the  body;  there  is  a  broken  series  of  bright 
yellow  spots  along  the  sides  of  the  body,  more  prominent  toward 
the  tail ;  sometimes  the  yellow  color  extends  slightly  on  the  ven- 
tral. The  skin  between  the  scales  is  black  and  flesh  color,  al- 
ternating dorsally,  the  black  area  widening  on  the  sides;  the 
edges  of  the  scales  over  the  black  area  are  somewhat  bluish. 
The  tail  is  dark  lavender  traversed  by  16  black  bars  which  do 
not  meet  below ;  below,  behind  anus,  the  tail  is  blue  and  yellow, 
spotted  black;  on  the  latter  half  the  color  is  grayish  white. 
There  are  181  ventrals  and  59  subcaudals.  It  is  highly  prob- 
able that  this  species  will  later  be  regarded  as  a  subspecies  of 
Trimeresurus  flavomaculatus.  It  will  be  remembered  that  Gray 
designated  three  forms  under  the  names  flavomaculata,  ornata, 
and  variegata. 

TRIMERESURUS    FLAVOMACULATUS    (Gray) 

Meg  sera  flavomaculata  Gray,  ZooL  Misc.   (1842)   49. 

Meg  sera  ornata  Gray,  Zool.  Misc.    (1842)    49. 

Meg  sera  variegata  Gray,  Zool.  Misc.   (1842)   50. 

Parias  flavomaculata  Gray,  Cat.  Vip.   Snakes    (1849)    11. 

Farias  ornata  Gray,  Cat.  Vip.  Snakes  (1849)   11. 

Parias  variegata  Gray,  Cat.  Vip.  Snakes   (1849)    11. 

Trimeresurus  flavomaculatus  Gunther,  Proc.  Zool.   Soc.    (1879)    79; 

Griffin,  Philip.  Journ.  Sci.  §  D  6  -(1911)    267. 
Trimeresurus    schadenhergi    Fischer,    Jahrb.    wiss.    Anst.    Hamburg 

2    (1885)    116. 
Lachesis  flavomaculatus  Boulenger,  Cat.  Snakes  Brit.  Mus.  3   (1896) 

556. 
Trimeresurus    gramineus    Muller,    III.    Nacht.    Cat.    Herp.    Samml. 

Basel  Mus.    (1883)    19. 

Description  of  species. —  (From  No.  64,  Bureau  of  Science  col- 
lection.) Snout  rather  short;  head  not  especially  flattened;  ros- 
tral broader  than  high,  narrowed  at  top  to  less  than  half  its 
width,  bordered  behind  by  2  internasal  scales,  visible  from  above ; 
supranasals  enlarged,  separated  from  each  other  by  2  scales,  and 
from  loreal  by  a  single  scale ;  loreal  folded  across  canthus,  which 
is  not  sharp  but  rather  rounded ;  supraoculars  longer  than  diam- 
eter of  eye,  extending  some  distance. in  front  of  their  anterior 
vertical  level;  10  scales  in  a  line  between  supraoculars;  scales 
on  the  head  imbricate,  smaller  on  back  part  of  head ;  nasal  large, 
nostril  pierced  in  its  middle!  lower  part;  9  upper  labials,  first 
small,  second  large,  forming  anterior  border  of  pit,  third  largest, 
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last  5  subequal  in  size;  a  large,  narrow,  semicircular  subocular 
touching  third  labial,  separated  from  others  by  a  single  row  of 
enlarged  scales ;  3  preoculars,  the 
middle  and  lower  forming  the 
upper  and  lower  borders  of  pit, 
upper  largest,  all  entering  eye;  3 
postoculars,  lower  temporal  scales 
larger  than  upper,  no  trace  of 
keels  present;  11  to  12  lower 
labials ;  mental  triangular,  pointed 
behind  chin  shields,  in  contact 
with  3  labials;  body  scales  nar- 
row, pointed  sharply  behind, 
faintly  keeled  on  the  8  median 
rows,  in  21  rows  around  body ;  25 
about  neck;  ventrals,  180;  sub- 
caudals,  69 ;  anal  single. 

Color  in  alcohol. — Above  ultra- 
marine blue  with  a  series  of  about 
54  irregular  brown  spots  on  back ; 
head  reticulated  with  brown; 
laterally  with  a  series  of  yel- 
lowish, small  spots,  usually  con- 
nected, intermixed  with  brownish, 
involving  edges  of  some  ventrals 
and  some  scales  of  the  second 
row;  below  greenish  blue,  the 
ventrals  edged  with  whitish; 
chin    with    numerous    white    or 

bluish  white  scales,  forming  a  light  spot  at  angle  of  jaws;  tail 
variegated  with  bluish  and  lavender-brown,  lighter  toward  tip ; 
lateral  spots  of  yellow  and  brown  on  ventral  part  of  tail;  skin 
between  scales  brownish;  eye  moderate,  the  length  equal  to  its 
distance  from  mouth. 

Measurements  of  Trinneresurus  flavomacnlatus    {Gray). 


Fig.  32.     Trimeresurus  flavomaculatua 

(Gray)  ;  after  Boulengrer's  LachesU  /la- 
vomactUatiis ;  a,  head,  dorsal  view;  6, 
head,  lateral  view. 


Total  length 
Snout  to  vent 
Tail 


855 
712 
143 


Variation. — Specimens  I  have  examined  in  the  Bureau  of 
Science  collection,  and  those  of  Santo  Tomas  University,  have  the 
following  variation  in  scalation :  Ventrals,  171  to  182,  average, 
178;  subcaudals,  56  to  69,  average,  63.     Boulenger  records  the 
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following  scale  variations:  Ventrals,  170  to  187,  average,  179; 
subcaudals,  55  to  73,  average,  62.  The  larger  proportion  of  spec- 
imens I  have  examined  (five  out  of  nine)  have  2  labials  touching 
subocular;  upper  labials  vary  between  9  and  11,  10  being  the 
usual  number;  lower  labials,  10  to  13,  11  being  the  usual  num- 
ber; 9  or  10  rows  of  scales  between  supraoculars,  10  predominat- 
ing. The  scale  rows  are  invariably  21  (neck  25.)  The  color 
and  markings  vary  considerably ;  usually  a  bright  or  olive  green 
in  life  (bluish  in  alcohol),  either  uniform  or  with  numerous 
brown  spots  or  blotches;  the  skin  between  the  scales  brownish 
or  blackish;  the  broken  line  of  yellow  dots  on  the  outer  scale 
rows  is  very  characteristic  of  this  species,  and  is  present  in  all 
specimens  examined. 

Remarks. — This  species  is  found  only  in  the  Philippines,  ap- 
parently. Specimens  have  been  reported  from  Luzon,  Mindanao, 
and  Batan  Island,*  north  of  Luzon.  Two  specimens  in  the  Santo 
Tomas  Museum  are  labeled  Bohol  and  Jolo,  respectively. 

TRIMERESURUS   GRAMINEUS    (Shaw) 

Coluber  gramineus  Shaw,  Gen.  ZooL  3*   (1802)   420. 

Coluber  viridis  Bechstein,  Lacepede's  Naturg.  Amph.  4   (1802)   252, 

pi.  39,  fig.  1. 
Vipera  viridis  Daudin,  Rept.  6    (1803)    112. 
Trimeresurus  viridis  Lacepede,  Ann.  Mus.  Paris  4  (1804)  209;  Gray, 

Cat.  Vip.  Snakes   (1849)   7;  Ann.  &  Mag.  Nat.  Hist.  II,  12   (1853) 

391. 
Cophias  viridis  Merrem,  Tent.  Syst.  Amph.    (1820)    155. 
TrigonocephalUrS  viridis  SCHLEGEL,  Phys.  Serp.  2   (1837)    344,  pi.   19, 

figs.  12  and  13. 
Trigonocephahis  erythrurus  Cantor,  Proc.  Zool.  Soc.  London    (1839) 

31. 
Trimesurus  albolabris  Gray,  Zool.  Misc.    (1842)   48. 
Trigonocephahis  gramineus  part..   Cantor,   Cat.   Mai.   Rept.    (1847) 

119. 
Trimesurus  elegans  Gray,  Ann.  &  Mag.  Nrft.  Hist.  II,  12  (1853)  391. 
Bothrops   viridis   Dumeril   and   BiBRON,    Erp.    Gen.    7    (1854)    1512. 

Peters,  Mon.  Berl.  Ak.   (1861)   691. 
Trimeresurus   gramineus    Gunther,    Rept.    Brit.    India    (1864)    385; 

Stoliczka,  Journ.  As.  Soc.  Bengal  39  (1870)  216;  Anderson,  Proc. 

Zool.  Soc.  London  (1871)   194;  An.  Zool.  Res.  Yunnan   (1879)   828; 

Theobald,  Cat.  Rept.  Brit.  India  (1876)  219;  Fischer,  Jahrb.  wiss. 

Anst.  Hamburg  2  (1885)  81;  Boettger,  Ber.  Senck.  Nat.  Ges.  (1887) 

50;   (1888)   188;   (1894)   135;  Boxjlenger,  Fauna  Brit.  India,  Rept. 

(1890)  429;  ScLATER,  Journ.  As.  Soc.  Bengal  60  (1891)  248;  Stej- 

neger,  Journ.  Sci.  Coll.  Tokyo  12''  (1898)  225;  Bull.  U.  S.  Nat.  Mus. 

58  (1907)  480;  Griffin,  Philip.  Journ.  Sci.  §  A  4  (1909)  600. 

♦These  two  specimens,  recorded  by  Griffin  (loc.  cit.),  are  referred  to 
a  distinct  species. 
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Trimeresurus  erythrurus  Gunther,  Kept.  Brit.  India  (1864)  886; 
Stoliczka,  Journ.  As.  Soc.  Bengal  39  (1870)  217;  Fayrer,  Than- 
atoph.  Ind.  (1874)  pi.  14;  Theobald,  Cat.  Kept.  Brit.  India  (1876) 
220;  MULLER,  Verh.  Nat.  Ges.  Basel  8  (1887)  280;  Bobttgbr,  Ber. 
Senck.  Nat.  Ges.    (1886)    119. 

Lachesis  gramineus  Boulenger,  Cat.  Snakes  Brit.  Mus.  3  (1896) 
554;  BOETTGER,  Kat.  Schl.  Mus.  Senck.   (1898)   189. 

Description  of  species. —  (From  Stejneger,  Bull.  U.  S.  Nat, 
Mus.)     ''Adult  male;  U.  S.  N.  M.  No.  36516;  Taihoku  (Taipa), 
Formosa;     *     *     *     Rostral  as  high  as  broad,  very  narrow 
above,  nearly  triangular  bordered  behind  by  a  single  scale  be- 
tween the  upturned  anterior  comers  of  the  nasal,  just  visible 
from  above;  canthus  rostralis  sharp,  formed  anteriorly  by  the  up- 
turned edge  of  the  nasal,  the  upturned  edge  of  an  elongated  shield 
corresponding  to  the  loreal     *     *     *     and  the  upturned  portion 
of  the  upper  preocular;  head  shields  small,  smooth  anteriorly, 
keeled  on  parietal  and  occipital  regions;  supraoculars  very  nar- 
row, occupying  only  the  outer  edge  of  the  supraocular  region, 
their  width  being  scarcely  more  than  one-fifth  the  distance  be- 
tween them;  about  12  scales  on  a  line  between  the  supraoculars; 
nasal  large,  smooth,  undivided,  with  a  round  nostril  pierced  near 
the  lower  edge;  behind  it  above,  on  the  canthal  ridge  an  elongated 
shield,  being  the  loreal  of  the  other  species;  below  it,  separating 
it  from  the  first  supralabial,  and  between  nasal  and  the  upper 
portion  of  second  supralabial  which  enter's  the  pit,  two  small 
scales,  one  above  the  other,  two  elongate  anterior  preoculars, 
the  upper,  which  is  somewhat  wider  anteriorly  turned  up  over 
the  canthal  ridge,  the  lower  forming  the  upper  border  of  the 
large  pit;  the  subfoveal  as  large  as  the  lower  preocular,  pos- 
teriorly entering  eye  between  the  latter  and  the  subocular;  a 
long,  narrow,  crescentic  subocular  anteriorly  in  contact  with 
subfoveal,  separated  from  fourth  and  subsequent  supralabials 
by  one  and  posteriorly  two  rows  of  scales;  three  small  post- 
oculars  on  left  side,  two  on  right;  temporals  numerous,  lower 
ones  largest,  upper  ones  smaller,  keeled;  10  supralabials,  fii'st 
small,  triangular,  second  very  high,  forming  anterior  border 
of  pit,  third  largest,  fourth  slightly  larger  than  fifth  to  tenth, 
which  are  subequal;  3  lower  labials  in  contact  with  anterior 
chin-shields,  posterior  chin-shields  scarcely  differentiated;   21 
rows  of  narrow,  pointed,  keeled  scales  without  apical  pits ;  161 
ventrals;  anal  entire;  69  pairs  of  subcaudals;  tip  of  tail  rather 
blunt.     Color    (in  alcohol)    above  saturated   uniform   'parrot- 
green,'  from  the  subocular,  under  the  center  of  the  eye,  a  narrow, 
strongly  defined,  pale-yellowish  line,  the  lower  row  of  temperate 
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and  across  the  last  supralabial  to  the  side  of  neck  and  from  there 
to  near  the  tip  of  the  tail  on  the  middle  line  of  the  outer  scale 
row,  the  lower  edge  of  which  is  somewhat  darker  than  the  rest 
of  the  body;  underside  paler  green,  washed  with  blue  so  as  to 
be  almost  *beryl-green'  toward  the  sides;  tips  of  tail  colored 
like  the  rest  of  the  body. 

Measurements  of  Trimeresurtcs  gramineus   (Shaw), 


mm. 


Total  length  618 

Snout  to  vent  488 

Vent  to  tip  of  tail  130 

*The  female  appears  to  have  a  relatively  much  shorter  tail." 
Variation. — This  widely  distributed  species  is  quite  variable 
in  scalation  and  color.  According  to  Boulenger,*  the  ventral 
range  is  145  to  175,  average,  162.5 ;  subcaudal,  53  to  75,  average, 
60.  Rarely  there  are  19  or  23  rows.  The  scales  between  oculars 
vary  between  8  and  13 ;  the  nasal  is  sometimes  divided ;  the  tem- 
poral scales  are  smooth.  Bright  green,  rarely  olive  or  yellowish, 
with  or  without  crossbands ;  the  yellow  streak  is  usually  present. 
Remarks. — Known  from  India  to  Formosa,  Siam,  Sumatra, 
Java,  Timor,  and  Borneo.  In  the  Philippines  it  has  been  re- 
ported from  Paracale,  Luzon,  by  Peters,  as  Bothrops  viridis; 
from  southern  Mindanao  by  Plscher;  and  from  Palawan  by 
GrifRn.f  I  regard  it  of  rather  doubtful  occurrence  in  the  Phil- 
ippines. 

TRIMERESURUS   SCHULTZEI    Griffin 
Plate  36 

Trimeresums   schnitzel   Griffin,   Philip.   Journ.    Sci.   §   A   4    (1909) 

601;  §  D  6    (1911)    267. 
Trimeresums  gramineus  Griffin,  Philip.  Journ.   Sci.   §  A  4    (1909) 

600. 
Trimeresums  form^osanus   Boulenger,   Ann.   &  Mag.   Nat.   Hist.   VI 

14    (1894)    85. 

Description  of,  species, —  (From  No.  614,  Bureau  of  Science 
collection;  collected  at  Iwahig,  Palawan,  May  27,  1908,  by  C. 
M.  Weber.)  (Adult  female.)  Head  broadly  triangular,  rather 
rounding  on  canthus  rostralis  and  about  angles  of  jaws;  snout 
rather  blunt,  short,  the  line  of  upper  jaw  very  strongly  curving 
upward  from  a  point  below  eye ;  rostral  perpendicular,  distinctly 
broader  than  high,  bordered  behind  by  3  scales,  the  2  immediately 

*  Cat.  Snakes  Brit.  Mus.  3    (1896)   555  and  556. 

t  The  specimen  which  Griffin  has  referred  to  this  species  belongs,  I 
believci,  to  Trimeresums  schultzei. 
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above  nasals  largest;  nasal  longer  than  high,  nostril  pierced  near 
center,  and  a  small  fold  or  semisuture  to  edge  of  scale  above 
nostril ;  pit  surrounded  by  second  labial  and  2  of  the  3  preoculars ; 
the  3  preoculars  longer  than  high,  the  upper  largest,  all 
entering  eye;  supraoculars  elongate,  irregular  on  their  inner 
side;  2  small  postoculars  and  a  long  narrow  subocular  touching 
lowest  preocular;  scales  in  temporal  region  much  larger  than 
those  on  top  of  head;  10  upper  labials  (11  on  right  side),  third 
in  contact  with  subocular;  a  scale  inserted  between  subocular 
and  fourth  labial;  2  scales  between  subocular  and  fifth  labial; 
13  lower  labials,  3  touching  chin  shields  which  are  elongate; 
these  chin  shields  are  followed  by  4  paired  scales;  scales  in  21 
rows  about  body;  median  scales  strongly  keeled,  outer  slightly; 
anterior  head  scales  smooth,  enlarged;  ventrals,  198,  subcaudals, 
66;  tail  prehensile;  scales  on  head  small,  rounding,  irregular, 
subimbricate,  not  keeled. 

Color  in  alcohol — ^Above,  dark  purplish  brown  with  about  62 
black,  irregular,  dim  bars  crossing  back;  top  of  head  strongly 
reticulated  with  black  lines;  outer  row  of  scales  bright  yellow; 
underpart  of  head  muddy  yellow  with  a  darker  spot  under  each 
jaw  and  darker  areas  on  labials ;  a  yellow  line  from  eye  to  angle 
of  mouth.  Below,  brownish  to  bluish  lavender,  the  ventrals 
edged  with  black ;  tail  dull  flesh  color  with  dim  purplish  mottlings 
laterally,  and  with  no  traces  of  bars. 

Measurements  of  Trimeresurus  schultzei  Griffin. 

mm* 
Total  len^h  1,220 

Snout  to  vent  1,022 

Tail  198 

Variation, — The  young  are  bright  yellowish  to  bluish  geen, 
also  barred  with  black ;  belly  scales  indistinctly  edged  with  black ; 
reticulations  on  head  very  distinct,  sometimes  forming  a  flower- 
shaped  marking  on  occiput.  In  a  specimen,*  576  millimeters 
long,  the  color  is  brown.  The  outer  row  of  scales  is  here  spotted 
with  a  light  purplish  color. 

Remarks, — I  have  taken  an  adult  specimen  for  the  description 
rather  than  the  type  which  is  at  hand,  since  the  latter  is  a  very 
small,  immature  specimen. 

*  This  specimen  is  recorded  in  the  catalogue  of  the  Bureau  of  Science 
collection  as  T.  gramineus.  Doctor  Griffin  reports  it  as  the  first  occurrence 
of  this  species  in  the  Philippines.  I  believe  that  it  should  be  regarded 
as  T,  schultzei,  as  the  two  species  differ  in  no  essential  particular.  See 
Philip.  Journ.  Sci.  §  A  4   (1909)   600. 
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Griffin  in  his  description  has  pointed  out  the  differences  be- 
tween r.  graminens  and  the  present  species,  but  makes  no  men- 
tion of  its  relation  with  T.  sumatramts  Raffles,  with  which  it 
has  its  closest  affinity.  Unfortunately  no  specimens  of  that 
species  are  at  hand;  but,  judging  from  descriptions  and  also 
from  the  figure  given  by  Lidth  de  Jeude,  the  following  differ- 
ences obtain : 

In  Trimeresunos  schnitzel  the  young  are  green  with  black  bars 
laterally  connected  with  a  zigzsig  black  line ;  the  top  of  the  head 
is  very  strongly  reticulated  with  black;  the  head  is  short,  the 
snout  blunt;  the  Bcales  of  the  outer  row  are  entirely  yellow, 
which  color  does  not  extend  over  either  the  second  scale  row  or 
the  ventrals;  there  are  no  lateral  spots.  In  the  adult  the  color 
becomes  darker,  the  green  apparently  disappearing;  the  dark 
markings  do  not  change. 


»  Type. 


Table  63.- 

-Measurements  and  scale  counts  o 

f  T rimer esurus  schultzei  Griffin. 
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In  T.  sumatTnnus  the  white  lateral  line  covers  2  half  rows 
of  scales,  and  the  dorsal  scales  are  only  slightly  keeled.     In 
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T.  sdhultzei,  the  ventrals  range  from  187  to  203  and  average  196 ; 
the  subcaudals  range  from  66  to  82  and  average  71.  The  scales 
are  in  21  to  23  rows,  and  those  on  the  top  of  the  head  are  flat 
and  smaller  than  in  T.  swmatranus.  There  are  10  scales  between 
supraoculars.  In  T.  sumatranus  the  ventrals  range  from  180  to 
191  and  average  187 ;  and  the  subcaudals  range  from  58  to  77 
and  average  68. 

The  species  is  found  only  in  Palawan.  If  the  specimen  of  Tri- 
meresurus  formosamcs  found  in  Palawan  by  Mr.  Everett  is  re- 
ferable to  this  form,  as  I  strongly  suspect,  Trimeresurus  suma- 
tranus must  of  necessity  be  excluded  from  the  Philippine  fauna. 

TRIMERESURUS  PHILIPPENSIS  Gray 
Plate  37,  fig.  1 

Trimeresurus   philippensis    Gray,   Zool.   Misc.    (1842)    48;    Cat.   Vip. 

Snakes  (1849)  10. 
Tropidolaemus  hombroni  Guichenot,  in  Dumont  d^Urville,  Voy.  Pole 

Sud;  Peters,  Mon.  Berl.  Ak.   (1867)   29. 
Trimeresurus    wagleri    philippensis    Gray,    Zool.,    Rept.     (1853)     23, 

pi.  2,  fig.  2;   DUMERiL  and  BiBRON,  Erp.  Gen.  7    (1854)    1527. 

Description  of  species. —  (From  an  unnumbered  specimen  in 
the  Santo  Tomas  Museum,  Manila;  locality  and  collector 
unknown.)  Rostral  higher  than  wide,  visible  above  as  a  point; 
nasal  rather  large,  longer  than  high,  nostril  pierced  near  center, 
appearing  above  as  a  mere  line;  2  rather  enlarged  prefrontals 
forming  a  median  suture;  3  scales  bordering  canthus  rostralis 
in  front  of  eye ;  supraocular  enlarged,  as  long  as,  or  longer  than, 
diameter  of  eye ;  7  scales  between  supraoculars ;  head  scales  very 
strongly  keeled,  erect,  very  rough  in  profile ;  pit  surrounded  by 
1  large  preocular  which  enters  eye,  a  large  loreal  which  is  broken 
up  below  into  one  or  two  small  divisions,  and  another  small  scale 
below  preocular  which  does  not  enter  eye ;  upper  preocular  enters 
eye;  8  upper  labials,  none  entering  pit  or  reaching  suboculars, 
second  and  third  largest,  separated  from  subocular  by  a  row  of 
scales;  temporals  not  enlarged;  8  lower  labials,  first  pair  mi- 
nutely in  contact  behind  mental ;  first  pair  of  chin  shields  largest, 
longer  than  wide,  followed  by  8  pairs  of  smaller  scales ;  scales  in 
19  rows  on  neck  and  on  middle  of  body;  ventrals,  132;  anal 
single;  subcaudals,  49;  tail  prehensile. 

Color. — Above,  greenish  with  56  darker  transverse  bars 
composed  of  dark  black  background,  each  scale  with  a  green 
center ;  these  bars  are  two  or  three  scales  wide  dorsally  and  ex- 
tend about  halfway  down  on  side  where  they  continue  as  a  very 
thin  2:igzag  line  crossing  ventral  surface,  but  rarely  meeting ;  bars 
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almost  join  each  other  on  neck  dorsally ;  they  are  more  distinct 
on  latter  third  of  body,  and  merge  into  each  other  again  on  tail ; 
darker  scales  on  head  edged  with  black;  no  streak  behind  eye, 
a  suggestion  of  black  around  labials. 

Measurements  of  Trimeresurus  philippensis  Gray. 


mm. 


Total  length  450 

Length  of  head  22 

Diameter  of  eye  4 

Eye  to  end  of  snout  8 

Head  between  eyes  14 

Remarks, — Only  this  single  specimen  has  been  seen  and, 
unfortunately,  the  locality  is  not  known.  The  specimen  is  in 
the  Santo  Tomas  Museum,  Manila.  This  species  is  very  prob- 
ably identical  with  Tropidolaemus  hombroni  Guichenot  from 
western  Mindanao. 

TRIMERESURUS  WAGLERI    (Boie) 

Cophias  wagleri  BoiE,  Isis   (1827)   561. 

Trigonocephalus  wagleri   Schlex5EL,    Phys.    Serp.    2    (1837)    542,   pi. 

19,  figs.  16-18. 
Trimeresurus   maculatu^    Gray,    Zool.    Misc.    (1842)    48;    Cat.    Vip. 

Snakes  (1849)  8;  Motley  and  Dillwyn,  Nat.  Hist.  Labuan   (1855) 

43. 
Trimesurus   suhannulatus    Gray,    Zool.    Misc.    (1842)    48;    Cat.    Vip. 

Snakes  (1849)  9;  Motley  and  Dillwyn,  Nat.  Hist.  Labuan  (1855) 

44. 
Trimesurus  sumatranus    (non  Raffles)    Gray,  Zool.  Misc.    (1842)    48; 

Cat.  Vip.  Snakes   (1849)   10. 
Trigonocephalus   sumatranus   Cantor,    Cat.    Mai.    Rept.    (1847)    121, 

pi.  40,  fig.  9. 
Trimesurus  formosus   (non  Schlegel)   Gray,  Cat.  Vip.  Snakes   (1842) 

10. 
Tropidolaemus   wagleri   Dumeril   and    Bibron,    Erp.    Gen.    7    (1854) 

1524;  F.  MULLER,  Verh.  Nat.  Ges.  Basel  7   (1883)  290. 
%         Trigonocephalus  hombroni  Jan,  Rev.  &  Mag.  Zool.   (1859)    155. 

Tropidolaemus  suhannulatus   Peters,   Mon.   Berl.   Ak.    (1861)    691. 
Tropidolaemus    philippinensis    Peters,    Mon.    Berl.    Ak.    (1861)     691. 
Trimeresurus    wagleri    Gunther,    Rept.    Brit.    India     (1864)     388; 

Stoliczka,  Journ.  As.  Soc.  Bengal  42  (1873)   126;  Bl'anford,  Proc. 

Zool.  Soc.  London   (1881)    224. 
Trimeresurus  suhannulatus  immaculatus  Peters,  Ann.   Mus.   Genova 

3    (1872)   42. 
Tropidolaemus  suhannulatus  celehensis  Peters,  Mon.  Berl.  Ak.   (1872) 

584. 
Bothrops  wagleri  F.  MtJLLER,  Verh.  Nat.  Ges.  Basel  7    (1882)    155; 

De  Jeudb,  Notes  Leyden  Mus.  8   (1886)  44. 
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Tropidolsemus  (sp.)  F.  Muller,  Verh.  Nat.  Ges.  Basel  8   (1887)  281. 
Lachesis  wagleri  BouLBNGER,  Cat.  Snakes  Brit.  Mus.  3    (1896)    562. 
Trimeresurus  wagleri  Griffin,  Philip.  Journ.  Sci.  §  A  4  (1909)  601; 
§  D  6   (1911)   267. 

Whether  the  Philippine  specimens  of  Trimeresurus  wagleri 
Boie  (as  understood  in  Boulenger's  Catalogue)  should  be  divided 
into  further  subspecies  is  a  debatable  question.  Gray  described 
two  species,  Trimesunos  subanriidatus  and  Trimesurus  philip- 
pensis,  from  his  Philippine  material.  Other  writers  have  recog- 
nized certain  of  the  forms  as  distinct  species,  others  as  sub- 
species; as  a  consequence  we  find  subannulatus,  Tropidolaemus 
suhanrmlatus  var.  maculatus,  and  T.  philippinensis,  recorded  by 
Peters  *  from  the  Philippines,  the  first  and  last  regarded  as  spe- 
cies, the  other  merely  a  variety  of  subannulatus,  Boettger  f 
in  his  list  includes  hombroni,  Trimeresurus  philippinensis,  and 
Trimeresurus  wagleri,  placing  the  Tropidolaemus  subannulatus 
and  Tropidolsemus  maculatus  of  Peters  as  synonyms  of  Tri- 
meresurus wagleri,  Boulenger  %  has  divided  the  species  La- 
chesis wagleri  into  a  series  of  varieties  without  naming  them. 
The  types  of  Trimesurus  subannulatus  Gray,  are  relegated  to 
the  Cophias  wagleri  group ;  the  specimens  were  from  the  Philip- 
pines, the  exact  locality  unknown.  In  this  same  group  are  placed 
three  specimens  from  Palawan,  two  from  Mindanao,  and  three 
from  Luzon. 

The  types  of  Trimesurus  philippensis  Gray  are  placed  in  the 
group  of  Tropidolaemus  hombroni  Guichenot. 

For  an  understanding  of  the  Philippine  fauna  I  regard  it  as 
essential  that  the  varieties  of  Trimeresurus  wagleri  Boie  which 
exist  in  the  Philippines  be  recognized  as  subspecies.  I  have  had 
at  hand  for  study  more  than  forty  specimens ;  fifteen  from  Min- 
danao, sixteen  from  Palawan  and  Balabac,  one  from  Negros, 
and  eleven  with  localities  uncertain.  In  this  lot  I  am  able  to 
recognize  three  distinct  variations,  in  at  least  two  of  which 
the  differentiating  characters  hold  throughout  fairly  large  series 
of  specimens.  Trimesurus  philippensis  of  Gray  is  a  distinct  spe- 
cies. 

Key  to  the  subspecies  of  Trimeresurus  wagleri  (Boie) . 

«\  Ventrals,  139;  subcaudals,  51;  12  scales  between  supraoculars;  bars 
across  body,  45  (average  counts  of  15  specimens) ;  scales  in  21  to 
25  rows,  keeled.  Bluish  green  barred  above  with  narrow  stripes  of 
white  and  dark  blue,  2  scales  wide;  ventrals  edged  with  black  and 

*  Mon.  Berl  Ak.   (1861)  691. 

fBer.   Senck.   Nat.  Ges.    (1886)    120. 

t  Cat.  Snakes  Brit.  Mus.  3   (1896)  562. 
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with  rather  large  spots  of  bluish  or  black;  a  white  and  blue  bar 
behind  eye;  tail  brownish  red.  Young  green,  or  green  with  very 
small  spots  of  white  and  blue,  or  with  bars  of  white  and  brownish. 
Palawan  and  Balabac T.  w.  wagleri    (Boie)    (p.  298). 

a^  Ventrals,  163;  subcaudals,  50;  15  scales  between  supraoculars;  scales, 
23  rows,  keeled,  and  slightly  notched  laterally.  Bluish-greeii,  with 
23  very  narrow  white  stripes,  1  scale  wide,  the  color  extending  on 
the  ventrals;  light  bluish  green  below;  a  white  line  from  point  of 
snout  to  angle  of  jaw;  tail  whitish  on  tip. 

T.  w.  albovlridis  Taylor  (p.  299). 

a*.  Ventrals,  133;  subcaudals,  45;  9  scales  between  eyes;  head  not  nar- 
rowed in  front  as  rapidly  as  in  wagleri;  labials  usually  in  contact 
with  subocular.  Above  bluish  to  yellowish  green  with  a  series  of 
34  bands  of  greenish  white  and  grayish  black,  2  or  3  scales  wide ; 
a  few  narrow  black  lines  across  ventrals;  a  line  behind  eye.  Young, 
white;  brownish  stripes  with  brown  spots  usually  present  on  head. 
Mindanao T.  w.  subannulatus   (Gray)    <p.  300). 

TRIMERESURUS  WAGLERI    WAGLERI    (Boie) 
Plate  37,  fig.  4 
Cophias  wagleri  Boie,  Isis   (1827)   561. 

It  is  highly  probable  that  all  references  to  Trimeresurus  wag- 
leri (Boie)  as  occurring  in  Palawan  should  be  referred  to  this 
subspecies. 

There  is  no  necessity  of  a  complete  description  of  this  sub- 
species; the  following  characteristics  will  enable  one  to  dis- 
tinguish the  form. 

Ventrals,  139 ;  subcaudals,  51;  scales  between  the  supraoculars, 
12 ;  bars  across  body,  45  (these  counts  are  the  averages  of  fifteen 
specimens  from  Palawan  and  Balabac.)  The  scale  rows  vary 
between  21  and  25. 

The  coloration  is  usually  bluish  green  barred  above  with 
narrow  stripes  of  white  and  dark  blue,  2  scales  wide.  Ventrals 
edged  with  black  and  with  rather  large  spots  of  bluish  or  black ; 
a  white  and  blue  bar  behind  eye.     Tail  brownish  red. 

In  young  specimens  the  entire  color  above  is  green,  or  green 
with  a  very  few  white  and  blue  spots.  Occasional  specimens 
show  bars  of  white  and  brownish. 

The  species  agrees  in  size  and  general  color  with  the  sub- 
species T.  tvagleri  subannulatus  Gray.  It  is  not  a  rare  snake 
in  either  Palawan  or  Balabac.  It  probably  does  not  occur 
anywhere  in  the  Philippines  save  in  the  Palawan  group  and  the 
Calamianes. 
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TRIMERESURUS   WAGLERI    ALB0VIRIDI8  Taylor 

Plate  37,  pig.  2 

Trimeresurus   vmgleri   alboviridis    Taylor,    Philip.   Journ.    Sci.   §    D 
12    (1917)   366. 

Description  of  subspecies. —  (From  the  type,  No.  432,  E.  H. 
Taylor  collection;  collected  in  Isabela,  Occidental  Negros,  Sep- 
tember 12,  1915,  by  E.  H.' Taylor.)  (Young  female.)  Head 
triangular,  very  distinct  from  neck,  nearly  one  and  a  half  times 
as  long  as  wide ;  rostral  about  as  wide  as  high,  not  visible  from 
above,  bordered  behind  by  2  enlarged  internasals ;  latter  narrowly 
in  contact,  being  nearly  separated  by  3  small  scales;  nasal  bor- 
dered above  by  internasal,  2  supranasals,  and  a  postnasal  folded 
over  canthus  rostralis,  the  dorsal  part  much  larger  than  the 
lateral ;  nasal  large,  longer  than  wide,  nostril  pierced  near  ante- 
rior margin,  bordered  behind  by  postnasal  and  a  number  of 
small  intercalated  scales^  7  or  8  in  number,  completely  separating 
nasal  from  loreal,  and  loreal  from  first  labials;  pit  surrounded 
by  median  preocular  and  2  loreals;  anterior  loreal  much  larger 
than  posterior,  in  contact  with  second  labial  and  1  supralabial; 
3  preoculars,  the  middle  largest,  the  lower  very  small;  2  small 
subequal  postoculars;  a  narrow,  crescentic,  elongate  subocular, 
separated  from  labials  by  a  series  of  supralabials ;  supraocular 
region  covered  by  4  enlarged  scales,  the  supraocular  somewhat 
longer  than  wide;  this  is  bordered  by  another  scale  along  its 
inner  side,  nearly  as  large;  a  third  somewhat  smaller  scale 
joins  these  behind,  and  a  fourth  borders  them  in  front;  supra- 
ocular and  the  scale  in  front  in  contact  with  superior  preocular; 
temporals  subequal,  about  4  lateral  rows;  upper  labials  11  (10 
on  right  side),  third  and  fourth  largest,  first  and  second  sub- 
equal  in  size;  12  lower  labials,  only  1  in  contact  with  anterior 
pair  of  chin  shields;  latter  large,  followed  by  3  smaller  pairs; 
head  scales  above  strongly  keeled,  14  to  15  rows  between  supra- 
ocular scales;  scales  in  23  rows,  faintly  keeled,  with  a  slight 
notch  indicated  on  each  side  of  scales;  ventrals,  163;  subcau- 
dals,  50;  anal  entire. 

Color  in  life, — ^Above  bluish  green,  growing  yellowish  green 
laterally  and  greenish  white  below;  body  crossed  with  26  very 
narrow  white  lines,  not  continuing  ventrally;  tail  barred  later- 
ally with  narrow  white  and  blackish  lines ;  point  of  tail  whitish ; 
a  slight  line  behind  eye  to  angle  of  jaw,  top  of  head  more  blue 
than  green,  side  of  head  lighter  green  with  no  markings. 
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Measurements  of  Trimeresunts  wagleri  alboviridis   Taylor. 

ram. 
Total  len^h  370 

Snout  to  vent  308 

Tail  62 

Remarks. — This  form  differs  from  all  other  subspecies  of  Tn- 
meresurios  wagleri  in  the  very  much  higher  average  number  of 
ventrals  (29  more  than  the  average,  24  more  than  any  recorded 
Philippine  form,  and  10  more  than  any  specimen  reported  in 
Boulenger's  catalogue).  The  upper  head  scales  are  smaller, 
there  being  5  or  6  more  between  the  supraoculars  than  in  other 
subspecies.  The  small  lateral  notches  in  the  scales  ai^  distinc- 
tive. I  captured  the  type  in  the  low  mountains  of  Negros,  in 
small  bushes.     This  is  the  only  specimen  known. 

TRIMERESURUS  WAGLERI   SUBANNULATUS    (Gray) 

Plate  37,  fig.  3 

Trimesurus   suhannulatus    Gray,    Zool.    Misc.    (1842)    48;    Cat.    Vip. 
Snakes    (1849)    9. 

Description  of  subspecies. — Head  very  distinct  from  body,  very 
broad,  nearly  as  broad  as  long;  snout  short,  rather  broadened, 
with  a  prominent  canthus  rostralis;  eye  small;  rostral  a  little 
higher  than  wide,  visible  from  above  as  a  mere  line;  bordered 
above  by  2  rounding  scales,  forming  a  suture  medially;  nasal 
large,  the  nostril  pierced  near  the  middle  of  the  scale  which  is 
bounded  above  by  3  small,  rounding  scales,  subequal  in  size; 
these  scales  are  without  keels,  including  the  2  touching  rostral ; 
a  large  postnasal  folded  over  canthus  rostralis,  its  superior  part 
longest;  behind  nasal,  the  loreal  and  a  minute  intercalated  scale 
below  touch  the  first  labial;  anterior  loreal  large,  narrowly  in 
contact  with  nasal,  forming  the  anterior  border  of  facial  pit,  in 
contact  with  first  2  labials;  posterior  border  of  pit  bounded  by 
second  preocular  and  second  small  loreal ;  3  preoculars,  the  me- 
dian largest,  the  inferior  very  small;  supraocular  longer  than 
diameter  of  eye,  its  inner  margin  irregular,  in  contact  with  su- 
perior pre-  and  postoculars;  2  small  postoculars;  a  narrow, 
curved,  elongate  subocular  borders  eye  behind  and  below,  sep- 
arated from  labials  by  a  series  of  small  supralabials  of  unequal 
size;  2  small  scales  between  third  labial  and  loreals;  9  upper 
labials,  third,  fourth,  and  first  largest  in  the  order  named ;  edges 
of  labials  bordering  mouth  form  a  wavy  line ;  10  lower  labials ; 
mental  wider  than  rostral,  about  as  deep;  1  large  pair  of  chin 
shields  followed  by  3  smaller  paired  scales;  2  labials  in  contact 
with  first  pair  of  chin  shields ;  temporals  numerous,  4  or  5  lateral 
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rows,  those  bordering  labials  largest ;  head  scales  on  snout  larger 
than  those  between  eyes,  all  strongly  keeled  save  those  that 
border  canthus  rostralis;  scales  between  supraoculars  9  or  10; 
from  last  lower  labials  to  first  ventral,  9  rows  of  scales;  scales 
on  chin  and  throat  large,  wider  than  deep;  scales  on  body  in 
23  rows,  all  keeled;  outer  row  largest;  pupil  vertical;  ventrals, 
131;  anal  entire;  subcaudals,  43. 

Colo7'  in  life. — Dorsally  a  bright  bluish  green,  with  yellowish 
green  to  yellow  laterally  and  ventrally ;  a  series  of  bands  on  body, 
(21  on  body,  13  on  tail)  ;  these  bands  are  composed  of  a  greenish 
yellow  stripe  bordered  by  a  black  line  of  varying  width;  some 
of  the  bands  are  broken  in  the  middle ;  below  they  connect  with 
a  narrow  black  line  crossing  ventrals ;  usually  1  or  2  black  lines 
between  ends  of  bars  ventrally;  ventrals  are  of  varying  shades 
of  yellow  to  cream,  all  with  a  tinge  of  green;  ventral  lines  are 
black ;  tail  pinkish,  the  black  bands  not  connected  above  or  below ; 
top  of  head  variously  spotted  with  black;  a  yellowish  line  runs 
from  nasal  through  eye,  and  around  angle  of  jaw;  behind  eye 
this  is  bordered  below  by  a  black  band  which  continues  the 
same  distance ;  upper  and  lower  labials  yellow-green,  some  edged 
with  black.     Length,  655  millimeters ;  tail,  102. 

Variation, — In  this  form  the  chief  variation  is  between  the 
young  and  the  adult.  The  black  color  is  usually  wanting  and  is 
usually  replaced  by  brown  or  brown  and  lavender;  the  head  is 
sometimes  spotted,  sometimes  not.  The  number  of  upper  labials 
is  almost  constantly  9,  with  usually  10  lower  labials;  ventrals 
average  134;  subcaudals,  45. 

Remarks. — Common  in  Mindanao.  These  snakes  were  usually 
found  in  small  trees  in  the  forest.  Their  coloration  makes  them 
very  difficult  to  discern.     They  are  deadly  poisonous. 
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abbreviatus,    Hydrophis,    250. 
Ablabes,  79,   161. 

philippinus,  164. 

tricolor,  162. 
Acrochordinse,   76. 
Acrochordus,    77. 

fascialus,   77. 

granulatus,    77. 
acutus,  Cerberus,   112. 
Adeniophis,   273. 

bilineatus,    275. 

philippinus,  277. 
affinis,    Platurus,   228. 
Ahaetulla,165. 

belli,  166. 

caudolineata,   169. 

decorus,   166. 

picta,  166. 
ahsetulla,    Leptophis,    166. 
Aipysurus,   225. 

anguiliaelormis,   226. 

eydouxii,    226. 

Isevis,   226. 

margaritophorus,    226. 
albolabris,   Trimesurus,   290. 
alboviridis,    Trimeresurus    wagleri,    299. 
Alopecophis  chalybeus,   153. 
Amblycephalidse,  280. 
Amblycephalus,    280. 

boa,   280. 
Amphiesma,  83. 

stolatum,    84. 
ancoralis,    Simotes,   141. 
ancorus,  Holarchus,  140,  141. 

Xenodon,   140. 
anguillaeformis,     Aipysurus,     226. 

Thalassophis,    226. 
Anguis  platura,   252. 
angulata,  Boiga,  204. 

Dipsas    (Dipsadomorphus) ,  204. 
angulatus,   Dipsadomorphus,  204. 
Anilios,   48. 

ruficauda,  54. 

ruficauda,   Typhlops,   54. 
Anisodon,   209. 

lilljeborgi,    210. 
Anisodontes,   209. 
annulatus,    Chersydrus,    77. 

Elapoides,    124. 
aphanospilus,    Simotes,    141. 
Aplopeltura,  280. 

boa,  281. 
Argyrophis   bramicus,    50. 

truncatus,    50. 


aspera,    Hydrophis,    245, 
Aspidoboa,    68. 
Aspis,  255. 
Aturia,  237. 

ornata,   241. 
aulicus.   Coluber,   120. 

Lycodon,   120. 

Ophites,  120. 
auriculata,  Natrix,  89. 
auriculatus,  Tropidonotus,  89. 


bairdi,  Lycodon,  210. 
belli,    Ahsetulla,    166. 
Bibliography,  20. 
bicolor,   Fordonia,    115. 

Hydrophis,   253. 

Hydrus,    252. 

Pelamis,  252. 
bilineata,  Hurria,   111. 
bilineatus,   Adeniophis,   275. 

Callophis.    274. 

Coluber,  84. 

Doliophis,    274,    275. 

Elaps,  84. 
bitorques,  Calamaria,   185. 
bivittatus,  Polyodontophis,  80. 

Sibynophis,    80. 
Boa  phrygia,   68. 

reticulatus,  68. 

rhombeata,   68. 
boa,   Amblycephalus,   280. 

Aplopeltura,  281. 

Dipsas,  281. 

Haplopeltura,  280,  281. 
boseformis,  Cerberus,  11. 
I  Elaps,  111. 

Homalopsis,    112. 
Boidse,    67. 
Boiginae,    195, 
Boiga,  196,  196. 

angulata,    204. 

cynodon,   206,    207. 

dendrophila,  197. 

dendrophila  divergens,    201. 

dendrophila   latifasciata,    198. 

dendrophila   multicincta,    200. 

philippina,  206. 
Bothrodytes,   83. 
Bothrops,  283. 

viridis,    290. 

wagleri,  296. 
Brachyrhynchus,    268. 
bramicus,  Argyrophis,   50, 
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braminus,  Eryx,  50. 

Typhlops,   50. 
brevirostris,    Geophis,   103. 

Stenognathus,  103. 
brevis,    Hydrophis,    249. 

Typhlogeophis,    183. 

Typhlogeophus,   183. 
bungarus,   Naia,  256. 

Naja,  256. 

Trimeresurus,    256. 
burksi,   Holarchus,    145. 


caeruleatus,    Dendrelaphis,    174. 
Galamaria,   146,   188. 
bitorques,    185. 
everetti,    191. 
gervaisii,  185,  186,  189. 
gervaisii  gervaisii,  187. 
gervaisii  iridescens,  188. 
grayi,  184. 
longiceps,  178. 
lumbricoidea,    185. 
mearnsi,  193. 
mindorensis,  190. 
philippinica,   185. 
suluensis,  189. 
tropica,  194. 
virgulata,  186. 
calligaster,    Callophis,    269. 
Elaps,   269. 
Hemibungarus,   269. 
Callophis,   268,   278. 
bilineatus,    274. 
calligaster,    269. 
gemianulus,    270. 
intestinalis,  277. 

intestinalis  var.  philippina,  277. 
canlaonensis,   Typhlops,  55. 
capucinus,   Lycodon,   120. 
carinatus,  Coryphodon,  136. 

Zaocys,  136. 
caudalineatus,  Leptophis,  169. 
caudolineata,  Ahaetulla,  169. 

Dendrophis,    169. 
caudolineatus,  Dendrelaphis,  169. 
Cephalophis,  195. 
Ceratophallus,  83. 
Cerberus,    111. 
acutus,  112. 
boseformis,   112. 
cinereus,  112,   114. 
rhynchops.   111. 
unicolor,  112. 
Cerberus,  Homalopsis,   111. 
Cercaspis,   119. 
cerebus,  Coluber,  111. 
chalybseus,  Hemiodontus,  116. 
chalybeus,  Alopecophis,  153. 
Chersydrus,  77. 
annulatus,  77. 
fasciatus,   77. 
granulatus,  77. 


chittal,   Hydrophis,    245. 
chrysarga,    Natrix,    87. 
chrysargus,   Tropidonotus,   87. 
Chrysopelea,    213,    216. 
ornata,   216. 
rubescens,    213. 
cincinnatii,  Disteira,  239. 
cinereus,   Cerberus,    112,   114. 

Hydrus,   111. 
Classification  of  the  snakes,  45. 
Clutulia,.  237. 

inornata,  241. 
collaris,   Elaps,   269. 

Hemibungarus,   269. 
Coluber,  152,  155. 
aulicus,    120. 
bilineatus,   84. 
cerebus,  111. 
decorus,   166. 
gramineus,  290. 
javanicus,  68. 
laticaudatus,  228,  231. 
ornatus,    216. 
oxycephalus,   152. 
pictus,   166. 
platicaudatus,  228. 
stolatus,    84. 
viridis,    290. 
colubrina,    Hydrophis,    234. 

Laticauda,  231. 
colubrinus,  Hydrophis,   228,  231. 
Hydrus,  231. 
Platurus,  231. 
Composoma,  155. 

melanurum,  156. 

melanurum    var.    erythrurum,    153 
concolor,  Xenopeltis,   73. 
Constrictor,   68. 
Contents,    5. 
Cophias   viridis,    290. 
wagleri,  296,  298. 
Coronellinae,   117. 
Coronella,    138,   161. 
Coryphodon,    134. 

carinatus,  136. 
crassicoUis,  Hydrophis,  245. 
crebripunctata,   Natrix,   91. 
crebripunctatus,    Tropidonotus,    91. 
Crotalidae,  283. 
Crysopelse  ornata,  216. 
cumingii,  Onychocephalus,  66. 
Onychophis,   66. 
Typhlops,  66. 
cyanocincta,    Disteira,    245. 
Distira,   245. 
Hydrophis,  245. 
cyanocinctus,  Enhydris,  245. 
Hydrophis,  245. 
Hydrus,  245. 
cyanosoma,   Disteira,  248. 
Cyclochorus   lineatus  maculata,    116. 

maculatus,   116. 
Cyclocorus,    106. 
lineatus,  106. 
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Cyclophis,   161. 

tricolor,  162. 
cynodon,   Boiga,  206,  207. 

Dipsadomorphus,  207. 

Dipsas,  206. 

Dipsas   (Eudipsas),  206. 

Eudipsas,  206. 

Opetiodon,  206. 

D 

Deadly   poisonous   snakes,   224. 
decorus,  Ahaetulla,   166. 

Coluber,  166. 
Dendraspis,  255. 
Dendrelaphis,   169. 

caeruleatus,    174. 

caudolineatus,    169. 

fuliginosus,    172. 

modestus,  172. 

terrificus,  174. 
dendrophila,    Boiga,    197. 

Dipsas,  197. 

Dipsas   (Dipsas),  197. 

divergens,  Boiga,  201. 

latifasciata,  Boiga,  198. 

multicincta,   Boiga,   200. 
dendrophilum,  Triglyphodon,  197. 
dendrophilus,  Dipsadomorphus,  197. 

var.  latifasciatus,  Dipsadomorphus,  198. 

var.  multicinctus,  Dipsadomorphus,  200. 
dendrophiops,  Natrix,  95. 

dendrophiops,  Natrix,  95. 

negrosensis,  Natrix,  97. 

Tropidonotus,  95. 
Dendrophis,  165,  169. 

caudolineata,   169. 

octolineata,  169. 

philippinensis,   174. 

picta,    166,   174. 

pictus,  166. 

punctulata,  174. 

terrificus,  174. 
dendrophis,   Typhlops,   60. 
Diadophis,  161. 
dichromatus,    Typhlops,   54. 
Dicraulax,  138, 
Diplophallus,    83. 
Dipsadomorphus,  195. 

angulata,  Dipsas,   204. 

angulatus,  204. 

cynodon,  207. 

dendrophilus,   197. 

dendrophilus  var.  latifasciatus,  198. 

dendrophilus  var.  multicinctus,  200. 

philippinus,  206. 
Dipsas,  195,  196,  280. 

boa,  281. 

cynodon,  206. 

dendrophila,   197. 

ferruginea,  209. 

philippina,  206. 

schokari,  166. 

(Dipsadomorphus)   angulata,  204. 

(Dipsas)    dendrophila,    197. 


Dipsas — Continued. 

(Eudipsas)  cynodon,  206. 
(Eudipsas)    guiraonis,    204. 
(Triglyphodon)    gemmicincta,    197. 
Disteira,   236. 

Cincinnati,  239. 

cyanocincta,  245. 

cyanosoma,  248. 

ornata,   241. 

ornata  inornata,  241. 
Distira,  237. 

cyanocincta,  245. 
Doliophis,  278. 

bilineatus,   274,   275. 

philippinus,  277. 
Dryinus,  218. 

nasutus,  219. 

prasinus,  219. 
Dryocalamus,  131. 

philippinus,  132. 
Dryophiops,   213. 

philippina,  213. 
Dryophls,  213,  218. 

griseus,  221. 

prasiniis,  219. 

preocularis,  222. 
dumerilii,  Stegonotus,  130. 

E 

Economic   consideration   of   snakes,    31. 
Elaphe,   156. 

erythrura,   156,   159. 

melanurum    var.    celebensis,    156. 

oxycephala,    153. 

philippina,   159. 
Elaphis.  155. 

melanurus  var.  manillensis,  156. 

subradiatus,   156. 
elapiformis.  Python,   111. 
Elapoides   annulatus,    124. 
Elapidae,  224. 
Elapinae,  254. 
Elaps,  268.  273. 

bilineatus,  84. 

boseformis.   111. 

calligaster,  269. 

collaris,  269. 

gastrodelus,   269. 

intestinalis,   277. 
elaps,  Hamadryas,  256. 

Naja,  256. 

Ophiophagus,  256. 
elegans,  Trimesurus,  290. 
Emydocephalus,  225. 
Enhydris,  236,  249. 

cyanocinctus,  245. 

hardwickii,  250. 

striatus,  245. 
Enicognathus,  79. 
Entacanthus,  161. 
erythrura,   Elaphe,   156,   159. 
erythrurus,  Plagiodon,  166. 

Trigonocephalus,  290. 

Trimeresurus,  291. 
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Eryx  braminus,  50. 
Eudipsas,   195. 

cynodon,  206. 

cynodon,  Dipsas,  206. 

guiraonis,  Dipsas,  204. 
Eurypholis,  161. 
Eutainia,  82. 
everetti,  Calamaria,    191. 
eydouxii,  Aipysurus,  226. 

Tomogaster,  226. 


fasciata,  Naja  (Hamadryas  ?) ,  256. 

Potamophis,  77. 
fasciatus,  Acrochordus,  77. 

Chersydrus,   77. 

Ophiophagus,  256. 

Platurus,  228,  231. 

var.   colubrina,    Platurus,    231. 

var.  semifasciata,  Platurus,  234. 
Faunal   relations    and   distribution   of   Philip- 
pine snakes,  38. 
fayreriana,  Hydrophis,  249. 
ferruginea,  Dipsas,  209. 
fischeri,  Platurus,  228. 
flavomaculata,  Megsera,  288. 

Parias,  288. 
flavomaculatus,  Lachesis,  288. 

Trimeresurus,   288. 
Fordonla,   116. 

bicolor,   115. 

leucobalia,  115. 

unicolor,   115. 

variabilis,  115. 
formosanus,   Trimeresurus,   292. 
formosus,  Leptophis,  166. 

Trimesurus,  296. 
fulgidus,  Oxybelis,  219. 
fuliginosus,   Dendrelaphis,   172. 


gastrodelus,    Elaps,    269. 
gemianulis,  Hemibungarus,  270. 
gemianulus,   Callophis,  270. 
gemmiannulis,   Hemibungarus,   270. 
gemmicincta,  Dipsas   ( Triglyphodon ) ,  197. 
gemmicinctum,    Triglyphodon,    197. 
Geophis,  99. 

brevirostris,  103. 

modestus,   100. 

schadenbergi,  100. 
gervaisii,   Calamaria,  185,   186,   189. 

gervaisii,  Calamaria,  187. 

iridescens,  Calamaria,  188. 
Gonyodipsas,  195. 
Oonyosoma,  152. 

oxycephalum,   152,   153. 

viride,  152. 
gramineus,  Coluber,  290. 

Lachesis,  291. 

Trigonocephalus,  290. 

Trimeresurus,  288,  290,  292. 
granulatus,  Acrochordus,  77. 

Chersydrus,   77. 


granulatus — Continued. 

Hydrus,  77. 

Pelamis,  77. 
grayi,  Calamaria,  184. 
griseus,  Dryophis,  221. 
guiraonis,  Dipsas    (Eudipsas),  204. 

H 

halieus,  Trimeresurus,  286. 

Trimerisurus,  286. 
Hamadryas,  255. 

elaps,  256. 

fasciata,  Naja,  256. 

hannah,  256. 

ophiophagus,  256. 
hannah,  Hamadryas,  256. 

Naja,  256. 
Haplonodon,  126. 

philippinensis,    126. 
Haplopeltura,  280. 

boa,  280,  281. 
hardwickii,  Enhydris,  250^ 

Hydrophis,  249. 

Lapemis,  249. 
hebe,  Lycodon,  120. 
Helminthoelaps,  273. 
Hemibungarus,   268. 

calligaster,  269. 

collaris,  269. 

gemianulis,  270. 

gemmiannulis,   270. 

mcclungi,  272. 

sp.,  272. 
Hemiodontus,   115. 

chalybaeus,   115. 

leucobalia,  115. 
Henicognathus,  79. 
Herpetodryas,  79,  129,  134,  152,  161. 

muelleri,  129. 

oxycephalus,  152. 

tricolor,   162. 
Historical,   16. 
Holarchus,  138. 

ancorus,  140,  141. 

burksi,  145. 

maculatus,  143. 

meyerinkii,  139. 

meyerlinkii,  139. 

phaenochalinus,  141. 
Hologerrhum,   116. 

philippinum,  116. 
Homalopsinse,  110. 
Homalopsis,  115. 

boseformis,    112. 

Cerberus,  111. 

leucobalia,  115. 
HomaJosoma,   146,   161. 
hombroni,  Trigonocephalus,  296. 

Tropidolaemus,  295. 
Hurria,   110,    111,   195. 

bilineata.  111. 

microlepis,  114. 

rynchops.    111,    112. 

schneideriana.   111. 


INDEX 


307 


Hurrianus,  111. 

HydrophiinsB,  225. 

Hydrophilophis,  82. 

Hydrophis,  225,  227.  236,  249,  252. 

abbreviatus,  250. 

aspera,  245. 

bicolor,  253. 

brevis,  249. 

chittal,  245. 

colubrina,  234. 

colubrinus,  228,  231. 

crassicollis,  245. 

cyanocincta,  245. 

cyanocinctus,  245, 

fayreriana,  249. 

hardwickii,  249. 

loreata,  249. 

ornatus,   241. 

pelamidoides,  249. 

pelamis,  253. 

phipsoni,  245. 

platura,  252. 

problematicus,    249. 

striata,   245. 

subannulata,  245. 

taprobanica,  245. 

(Thalassophis)  loreatus,  250. 

trachyceps,  245. 

westermanni,  245. 
Hydrophobus,  132. 
HydrinaB,  225. 
Hydrus,  77,  110,  227,  236.  252. 

bicolor,  252. 

cinereus.  111. 

colubrinus,  231. 

cyanocinctus,  245. 

granulatus,  77. 

platurus,  253. 

rynchops.  111. 

striatus,  245. 
Hypaspistes,   68. 
hypomeias,  Tropidonotus,  95. 
Hypotropis,  225. 
hypsirhinoides,   Tytleria,   120. 

I 
Illustrations,  9. 
ImbricatsB,  72. 
ingens,  Naja,  256. 
inornata,  Clutulia,  241. 
inteatinalis,  Callophis,  277. 

var.  philippina,  Callopbis,  277. 

Elaps,  277. 
Introduction,  15. 
iwahigensis,  Oligodon,  149. 


jagorii,  Typhlops,  53. 
javanicus.  Coluber,  68. 
junceus,  Tropidonotus,  87. 

K 

Kerilia,   237. 
korros,  Ptyas,  136. 


Lachesis,  288. 

fiavomaculatus,   288. 

gramineus,  291. 

wagleri,  297. 
Isevis,  Aipysurus,  226. 
Langahinae.  116. 
Lapemis,   249. 

hardwickii,  249. 

loreatus,  249. 
Laticauda,    227. 

colubrina,  231. 

laticaudata,  228,  229. 

laticaudata  laticaudata,  229. 

sciitata,  228,  231. 

semifasciata,  234. 
laticaudata,  Laticauda,  228,  229. 
laticaudatus.  Coluber,  .228,  231. 

Platurus,  228,  231. 

var.  colubrina,  Platurus,  231. 
lailrenti,  Platurus,  228. 
Leioselasma,  236. 

striata,  245. 
leporinum,  Oxyrhabdium,  103. 

Rhabdosoma.   100,  103. 
Leptophis,  82,   165,   169. 

ahaetulla,   166. 

caudalineatus,  169. 

formosus,  166. 

pictus,  166. 
Leptorhytaon,  119. 
leucobalia,  Fordonia,  115. 

Hemiodontus,  115. 

Homalopsis,  115. 
leucocephala,    Xenopeltis,    73. 
Lielaphis,  129. 
lilljeborgi,  Anisodon,  210. 
lineata,  Natrix,  92. 
lineatus,  Cyclocorus,   106. 

maculata,   Cyclochorus,    116. 

Lycodon,  106. 

Tropidonotus,  92. 
Liopata,  237. 
Liopeltis,    161. 

philippinus,   164. 

tricolor,  162. 
Liophallus,  196. 

Local  names  for  Philippine  snakes,  34 
longicauda,  Typhlops,  63. 
longiceps,  Calamaria,  178. 

Oxy  calamus,  178. 

Pseudorhabdion,  178. 
loreata,  Hydrophis,  249. 
loreatus,  Hydrophis  (Thalassophis),  250. 

Lapemis,  249. 
lumbricoidea,  Calamaria,   185. 
luzonensis,  Typhlops,  52. 

Zaocys,  135,  * 

Lycodon,  105,  118,  119,  129,  131. 

aulicus,    120. 

bairdi,  210. 

capucinus,  120. 

hebe,  120. 
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Lycodon— Cont  inued. 
lineatus,  106. 
miilleri,  130. 
platurinus,  124. 
subcinctus,  124. 
tessellatuB,  124. 
unicolor,  120. 

M 

Macrocephalus,   195. 
maculatus,  Cyclochorus,  116. 

Holarchus,  143. 

Trimeresurus,  296. 
manilce,  Typhlops,  56. 
margaritophorus,   Aipysurus,   226. 
Maticora,  273. 

mcclungi,  Hemibungarus,  272. 
mcgregori,    Trimeresurus,    284. 
mcnamarse,  Pseudorhabdium,  180. 
mearnsi,  Calamaria,    193. 
Megsera,  283. 

flavomaculata,  288. 

ornata,  288. 

variegata,  288. 
melanurum,  Composoma,  156. 

var.   erythrurum,   Composoma,    156. 

var.   celebensis,   Elaphe,   156. 
melanurus  var.  manillensis,  Elaphis,  156. 

SpUotes,  156. 
meyerinkii,  Holarchus,  139. 

Simotes,  139. 
meyerlinkii,  Holarchus,  139. 
Microcephalophis,    236. 
microlepis,  Hurria,  114. 
mindanensis,  Typhlops,  65. 
mindorensis,  Calamaria,  190. 
miolepis,  Naia  tripudians,  262. 

Naja  naja,  262. 
modestum,  Oxyrhabdium,  100. 

Rhabdosoma,  100,  103. 
modestus,  Dendrelaphis,  172. 

Geophis,  100. 

Oligodon,  147. 

Stenognathus,  100,  103. 
Morelia,   68. 
muelleri,  Herpetodryas,  129. 

Odontomus,  130. 

Stegotiotug,   129. 
miilleri,  Lycodon,  130. 
muraenaeformis,  Thalassophis,  226. 

N 
Naia,  255. 

bungaruB,  256. 

samarensis,  259. 

tripudians,  262. 

tripudians  caeca,   265. 

tripudians  var.  miolepis,  262. 
Naja,   255. 

bungarus,  256. 

elaps,  256. 

ingens,  256. 

hannah,  256. 

naja,  259. 


Naja— Continued. 

naja  caeca,  265. 

naja  miolepis,  262. 

naja  philippinensis,  265. 

naja  samarensis,  259. 

samarensis,  259. 

tripudians,  259. 

tripudians,  var.  f.,  259. 

tripudians  var.  samarensis,  259. 

tripudians  var.  sumatrana,  256. 

(Hamadryas?)    fasciata,  256. 
naja,  Naja,  259. 
nasutus,  Dryinus,  219. 
Natricidae,  76. 
Natricinae,  78. 
Natrix,     82. 

auriculata,  89. 

chrysarga,  87. 

crebripunctata,  91. 

dendrophiops,  95. 

dendrophiops  dendrophiops,  95. 

dendrophiops  negrosensis,  97. 

lineata,  92. 

spilogaster,  86. 

stolata,   84. 

stolatus,  84. 
Nerodia,  82. 

Nonpoisonous  snakes,  47. 
Noterophis,  237. 
notospilus,  Oligodon,  148. 
Nympha,  131. 
Nymphophidium,  132. 


octolineata,  Dendrophis,   169. 
octolineatus,   Simotes,   139. 
Odontomus,   129,   131. 

muelleri,  130. 
Oligodon,    146. 

iwahigensis,  149. 

modestus,  147. 

notospilus,  148. 

schadenbergi,   151. 
olivaceus,   Onychocephalus,  58. 

Onychophis,  58. 

Typhlops,  58. 
Onychocephalus,  48. 

cumingii,  66. 

olivaceus,   58. 
Onychophis,  48. 

cumingii,  66. 

olivaceus,  58. 
Opetiodon,  195. 

cynodon,  206. 
Ophiophagus,  255. 

elaps,  256. 

fasciatus,    256. 
ophiophagus,   Hamadryas,   256. 

Trimeresurus,   256. 
Ophites,  118,  119. 

auHcus,   120. 

subcinctus,  124. 

tesselatus,  124. 

tessellatus,    124. 
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ornata,  Aturia,  241. 
Chrysopelea,  216. 
Crysopelea,    216. 
Disteira,  241. 
inornata,  Disteira,  241. 
Megaera,   288. 
Parias,  288. 
Pelamis,  253. 
Tyria,  216. 
ornatus,  Coluber,  216. 

Hydrophis,  241. 
Oxybelis  fulgidus,  219. 
Oxycalamus,  177. 
longiceps,    178. 
oxycephalus,   179. 
oxycephala,   Elaphe,   153. 
oxycephalum,   Gonyosoma,   152,   168. 
Pseudorhabdium,    179. 
Rhabdosoma,  179. 
oxycephalus.  Coluber,  152. 
Herpetodryas,  152. 
Oxycalamus,  179. 
Oxyrhabdium,    99. 
leporinum,   103. 
modestum,  100. 

P 
Pappophis,   196. 
Pareas  waandersii,  206. 
Parias,  283. 

flavomaculata,  288. 
ornata,  288. 
variegata,   288. 
Passerita,  218. 
Pelagophis,  225. 
pelamidoides,  Hydrophis,  249. 
Pelamis,  249,  252. 
bicolor,    252. 
granulatus,    77. 
ornata,  253. 
platurus,  253. 
pelamis,  Hydrophis,  253. 
Pelamydrus,  252. 

platurus,  252,  253. 
petersii,  Typhlops,  54. 
phaenochalinus,  Holarchus,  141. 

Simotes,  141. 
philippensis,  Trimeresurus,  295. 
philippina,  Boiga,  206. 
Dipsas,  206. 
Dryophiops,  213. 
Elaphe,  159. 
philippinensis,  Dendrophis,   174. 
Haplonodon,  126. 
Tropidolsemus,   296. 
philippinica,  Calamaria,  185. 
philippinum,  Hologerrhum,  116. 
philippinus,    Ablabes,    164. 
Adeniophis,  277. 
Dipsadomorphus,  206. 
Doliophis,  277. 
Dryocalamus,  132. 
Liopeltis,    162. 
phipsoni,  Hydrophis,  245. 
Phragmitophis,  161. 


phrygia.   Boa,  68. 
picta,  Ahaetulla,  166. 

Dendrophis,  166,  174. 
pictus.  Coluber,  166. 

Dendrophis,  166. 

Leptophis,   166. 
Plagiodon,  155. 

erythrurus,  156. 
platicaudatus.   Coluber,    228. 
platura,  Anguis,  252. 

Hydrophis,  252. 
platurinus,  Lycodon.   124. 
Platurus,  227. 

affinis,  228. 

colubrinus,   231. 

fasciatus,   228,   231. 

fasciatus  var.  colubrina,  231. 

fasciatus,  var.  semifasci«t*,  284. 

fischeri,  228. 

laticaudatus,  228,  231. 

laticaudatus  var.  colubrina,  231. 

laurenti,  228. 

schistorhynchus,   234. 

scutatus,  231. 

semifasciatus,    284. 
platurus,  Hydrus,  253. 

Pelamis,  253. 

Pelamydrus,  262,  253. 
Polyodontophis,  79. 

.    bivittatus,  80. 
Potamophis,  77. 

fasciata,   77. 
prasinus,  Dryinus,  219. 

Dryophis,  219. 

Tragops,  219. 
Preface,  3. 

preocularis,  Dryophis,  222. 
problematicus,  Hydrophis,  249. 
Psalmodynastes   pulverulentUB,   210. 
Fsammodynastes,  209. 

pulverulentus,  209,  210. 
Psammophis,  209,  218. 

pulverulenta,  209. 
Pseudohaje,  255. 
Pseudolycodon,  129. 
Pseudorabdion,  177. 

torquatum,  178. 
Pseudorhabdion  longiceps,  178. 
Pseudorhabdium,  177. 

longiceps,   178. 

mcnamarae,  180. 

oxycephalum,  179. 
Ptyas  korros,  136. 
pulverulenta,   Psammophis,   209. 
pulverulentus,   Psalmodynastes,   210. 

Psammodynastes,    209,    210. 
punctulata,  Dendrophis,  174. 
purpurascens,  Simotes,  140. 
PythoninsB,  68. 
Python,  68.   . 

elapiformis.  111. 
reticulatus,  68,  69. 
rhynchops,  111. 
schneideri,  68. 
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Q 

quincunciatus,  Tropidonotus,  86. 

R 

Rabdion,  177. 

torquatum,   178. 
Regina,  82. 
reticulatus.  Boa,  68. 

Python,  68,  69. 
Rhabdion,  177. 

torquatum,  178. 
Rhabdophis,  82. 
Rhabdosoma,  99. 

leporinum,    100,    103. 

modestum,  100,   103. 

oxycephalum,  179. 
rhombeata.   Boa,   68. 
Rhynchocalamus,  146. 
rhynchops,  Cerberus,  111. 

Hurria,  112. 

Python,  111. 
ruber,  Typhlops,  55. 
rubeseens,  Chrysopelea,  213. 
ruficauda,   Anilios,    54. 

Typhlops,  54. 

Typhlops    (Anilios),  54. 
rugosa,  Typhlops,  58. 
russelii,  Tortrix,  50. 
ryn chops,  Hurria,  111. 

Hydrus,  111. 


samarensis,  Naia,   259. 

Naja,   259. 

Spilotes,  129. 
schadenbergi,  Geophis,   100. 

Oligodon,  151. 

Trimeresurus,    288. 
schistorhynchus,  Platurus,  234. 
schneideri.  Python,   68. 
schneideriana,  Hurria,   111. 
schokari,   Dipsas,    166. 
schultzei,  Trimeresurus,  292. 
scutata,  Laticauda,  228,  231. 
scutatus,   Platurus,  231. 
semifasciata,  Laticauda,  234. 
semifasciatus,    Platurus,    234. 
Serpentes,  47. 
Bibynophis,  79. 

bivittatus,  80. 
Simotes,  138. 

ancoralis,  141. 

aphanospilus,   141. 

meyerinkii,  139. 

octolineatus,  139. 

phaenochalinus,   141. 

purpurascens,  140. 
Slightly  poisonous  snakes,  195. 
Species  of  snakes  erroneously  attributed  to  the 

Philippine  Islands,  43. 
spilogaster,  Natrix,  86. 

Tropidonotus,  86. 


Spilotes,    129. 

melanurus,   156. 

samarensis,  129. 
Stegonotus,  129. 

dumerilii,  130. 

muelleri,  129. 
Steirophis,  82. 
Stenognathus,  99. 

brevirostris,  103. 

modestus,  100,  103. 
Stephanophydra,  225. 
stolata,   Natrix,   84. 
stolalum,  Amphiesma,  84. 
stolatus.  Coluber,  84. 

Natrix,  84. 

Tropidonotus,  84. 
Strephon,  111. 
striata,  Hydrophis,  245. 

Leioselasma,  245.     . 
striatus,  Enhydris,  245. 

Hydrus,  245. 
subannulata,  Hydrophis,  245. 
Bubannulatus,  Trimesurus,  296,  300. 

immaculatus,  Trimeresurus,  296. 

Tropidolaemus,     296. 

celebensis,   Tropidolsemus,   296. 
subcinctus,  Lycodon,  124. 

Ophites,  124. 
subradiatus,  Elaphis,  156. 
suluensis,  Calamaria,  189. 

Typhlops,   61. 
sumatrana,  Naja  tripudians,  256. 
sumatranus,    Trigonocephalus,   296. 

Trimesurus,  296. 


taprobanica,    Hydrophis,    245. 
terrificus,  Dendrelaphis,   174. 

Dendrophis,  174. 
tesselatus.  Ophites,  124. 
tessellatus,  Lycodon,  124. 

Ophites,  124. 
Tetragonosoma,  119. 
Thalassophis,  237,  252. 

anguillaeformis,  226. 

loreatus,  Hydrophis,  250. 

muraenaeformis,  226. 
Thamnodynastes,  209. 
Thamnophis,  83. 
Tomogaster,  225. 

eydouxii,  226. 
Tomyris,  255. 
torquatum,  Pseudorabdion,  178. 

Rabdion,   178. 

Rhabdion,  178. 
Tortricidae,  72. 
Tortrix,  73. 

russelii,  50. 

xenopeltis,  73. 
Toxicodryas,  195. 
trachyceps,  Hydrophis,  245. 
Tragops,  218. 

prasinus,  219. 

xanthozonius,  219. 
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tricolor,  Ablabes,   162. 
Cyclophis,  162. 
Herpetodryas,   162. 
Liopeltis,  162. 
Triglyphodon,  195. 

dendrophilum,  197. 
gemmicincta,  Dipsas,   197. 
gemmicinctum,  197. 
Trigonocephalus,  283. 
erythrurus,  290. 
gramineus,  290. 
hombroni,  296. 
sumatranus,  296. 
viridis,  290. 
wagleri,   296. 
Trimeresurus,    255,    283. 
bungarus,  256. 
erythrurus,  291. 
flavomaculatus,   288. 
formosanus,  292. 
gramineus,   288,   290,  292. 
halieus,  286. 
maculatus,  296. 
mcgregori,  284. 
ophiophagus,  256. 
philippensis,  295. 
schadenbergi,  288. 
schultzei,  292. 

subannulatus   immaculatus,   296. 
viridis,  290. 
wagleri,  296,  297. 
wagleri  alboviridis,  299. 
wagleri  philippensis,  295. 
wagleri  subannulatus,  300. 
wagleri  wagleri,  298. 
Trimerisurus  halieus,  286. 
Trimesurus  albolabris,  290. 
elegans,  290. 
formosus,  296. 
subannulatus,  296,   300. 
sumatranus,  296. 
Tripeltis,  146. 
tripudians,   Naia,   262. 
caeca,    Naia,    265. 
var.  miolepis,  Naia,,  262. 
Naja,  259. 
var.  f.,  Naja,  259. 
var.  samarensis,  Naja,  259. 
var.  sumatrana,  Naja,  256. 
tropica,  Calamaria,  194. 
Tropidococcyx,  218. 
Tropidoltemus,    283. 
hombroni,  295. 
philippinensis,  296. 
subannulatus,  296. 
subannulatus    celebensis,    296. 
wagleri,  296. 
sp.,  297. 
Tropidonotus,  82. 
auriculatus,   89. 
chrysargus,  87. 
crebripunctatus,  91. 
dendrophiops,  95. 
hypomelas,  95. 


Tropidonotus — Continued. 

junceus,  87. 

lineatus,  92. 

quincunciatus,  86. 

spilogaster,  86. 

stolatus,  84. 
Tropinotus,  82. 
truncatus,  Argyrophis,  50. 
Typhlocalamus,  183. 
Typhlogeophis,    182. 

brevis,  183. 
Typhlogeophus,  182. 

brevis,  183. 
Typhlopidae,  47.' 
Typhlops,    48. 

braminus,  50. 

canlaonensis,  55. 

cumingii,  66. 

dendrophis,  60. 

dichromatus,  54. 

jagorii,  53. 

longicauda,  63. 

luzonensis,  52. 

manilae,  56. 

mindanensis,  65. 

olivaceus,  58. 

petersii,  54. 

ruber,  55. 

ruficauda,  54. 

rugosa,  58. 

suluensis,  61. 
(Anilios)    ruficauda,  54. 
Tyria,  152. 

ornata,  216. 
Tytleria,  119. 

hypsirhinoides,    120. 

U 

Ulupe,  132. 

unicolor,  Cerberus,   112. 

Fordonia,  115. 

Lycodon,  120. 

Xenopeltis,  73. 
Urseus,  255. 

V 

variabilis,  fordonia,   115. 
variegata,  Megsera,  288. 

Parias,  288. 
Vipera  viridis,  290. 
virgulata,   Calamaria,   186. 
viride,  Gonyosoma,  152. 
viridis,  Bothrops,  290. 

Coluber,  290. 

Cophias,   290. 

Trigonocephalus,  290. 

Trimeresurus,  290. 

Vipera,  290. 

W 

waandersii,  Pareas,  206. 
wagleri,  Bothrops,  296. 

Cophias,  296,  298. 

Lachesis,  297. 

Trigonocephalus,  296. 
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wagleri — Continued. 

Trimeresurus,  296,  297. 

alboviridis,   Trimeresurus,   299. 

philippensis,  "Trimeresurus,  295. 

subannulatus,  Trimeresurus,  300, 

wagleri,  Trimeresurus,  298. 

Tropidolaemus,   296. 
westermanni,  Hydrophis,  245. 


xanthozonius,  Tragops,  219. 
Xenodon,  138. 
ancorus,  140. 


Xenopeltidffi,  72. 
Xenopeltis,    73. 

concolor,  73. 

leucocephala,  73. 

unicolor,  73. 
xenopeltis,    Tortrix,    73. 


Zamenophis,  129. 
Zaocys,  184. 

carinatus,  136. 

luzonensis,  135. 
Zapyrus,  134. 
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PLATE  14.    HOLARCHUS   MEYERINKII    (STEINDACHNER). 
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PLATE  20.    LIOPELTIS   PHILIPPINUS    (BOETTGER). 
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PLATE  21.    DENDRELAPHIS  CAUDOLINEATUS  (GRAY). 
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PLATE  26.    PHILIPPINE  SPECIES  OF  BOIGA. 


Bureau  of  Science  Publication  No.  16.] 


PLATE  27.    BOIGA   ANGULATA    (PETERS). 
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PLATE  32.    NAJA  NAJA  MIOLEPIS   (BOULENGER). 
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PLATE  37.     PHILIPPINE  SPECIES  OF  TRIMERESURUS. 
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